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MANUAL OF ARBORICULTURE 

PRESCRIBED FOR THE USE OF 

DISTRICT OFFICERS AND COMMITTEES AND BOARDS 

IN -THE 

-PU2STJ-.A.B. 


PART I. 

HISTORY OP TUB SUBJECT. 

Mil. B. Ribbertrop, Conservator of Forests, Punjab, having been desired 
to bring together in a single paper the various suggestions which had been 
No. iaao of the imh Kobruwy 1885 made from titno to tii no in c inuection with 
to the Financial Commissionrr, arboriculture, submitted the report contained iu 

the following thirteen paragraphs. 

2. Wilder the Sikh and earlier Governments the drift timber brought 
down from the hill forests by the large rivers of the Province and the naturally 
wooded betas furnished sufficient timber for buildings and manufactures, and 
the jungles and the bar supplied fuel far in excess of any demand. Even dur- 
ing the Sikh time I am convinced that large areas which should have been, 
and wore once, oovored with forests, such as the Pabbi and Jholttiu District, 
had already been denuded ; but though the slipply was small, the demand was 
still less, aud neither the Government nor the peifplo had as yet realized the 
direct drawbacks of deforestation and wore hardly sufficiently advanced to 
understand and appreciate the indirect evils thereof. Soon after the annexation, 
however, of the Province to the British Empire, a sudden demand arose for large 
quantities of forest produce : timber and fuel was required for the construction of 
large public works, barracks had to be built and private dwellings, and tlio natural 
drift in the rivers was soon found to be uttorly insufficient to satisfy the demand for 
building wood, and the bar jungles in the vicinity of growing cities and canton- 
ments disappeared rapidly before the largo demaud for fuel. At the same time 
cultivation and herds increased, and the naturally slow forest reproduction in 
our arid Province was still more retarded. The public works were almost at a 
standstill, and Major Longden was deputed as early as 1851 to explore the, till 
then, almost unkuown hill forests with a view to a more energetic exploitation. 

This deputation led to the establishment of timber agencies on the great 
rivers, and subsequently to the leasing of several hill forests and their manage- 
ment by the Forest Department, when it was found (in many instances it is to 
be regretted almost too late) that they were rapidly destroyed by contractors, 
who of coarse only looked to their own interests and tried to make a fortuno iu 
. the shortest time possible. 

3. The impolicy, however, of being entirely dependent on the hill for- 
•ests, most of which were situated in foreigu territory, for the timber supply of 
the whole Province was at once understood, and immediately after the annexation 
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of th« Punjab the attention of Government was drawn to the want of trees 

Board of Adrainiatration Cfrcnlnr No. in * he P 1 »f> and th ® of Administration, 

is of 1852, prescribing the steps to be acting with the sanction of the Supreme Govern- 

Ist conTOmiDoyr go plantation8 and for ’ ment, issued a circular containing the following 

instructions regarding the steps to be^ taken by 
District Officers for encouraging plantations and forest conservancy throughout 
the Province : — 


1st, — Selected tracts of jungle were to be set aside near all great towns 
and cantonments for the regular supply of fuel, and were to be 
cut according to fixed rules, the cost of the small establishment 
necessary for their protection being defrayed by fees to be 
levied from the cutters. 

2nd . — Immediate measures were to be taken for ensuring the supervi- 
sion and guardianship of the hill forests. The boundaries of the 
villages (including land sufficient for the wants of the com- 
munities) were to be defined and the rest of the land declared 
to be Government property, and the people allowed to collect 
firewood and fell trees for domestic purposes only. 

3rd . — The profits of tree planting were to bo secured to the growers. 
At each revision of the settlement the land under copse 
or planted with young trees not yielding a return was not 
to be subjected to assessment for the term of that settlement, 
and even when at a future settlement it was found to bo 
productive, it was still only to be assessed according to the 
intrinsic qualities of the soil. 

4 th . — New cuts from canals were to be made only on the zamindfus 
agreeing to plant both sides of tlio watercourses with trees 
at intervals of 14 feet. 


5 th . — At every three miles along the main lines of communication 
small areas of uncultivated ground, of sufficient extent to 
employ one pair of bullocks in watering trees, were to be given 
rent free, so long as they were planted, to those who would 
undertake to sink a well and plant a grove. 


6th . — Trees were to fie planted (by official agency) round all 
Government" buildings of every description and along roads 
under construction, and officers in charge of canals wore to be 
instructed to raise plantations at every three miles along their 
banks ; and at every jail and every tahsfl throughout the coun- 
try nurseries of young trees were to be kept for distribution. 

7th * — Officers engaged in forming the new settlement were to require 
zamindArs receiving “ indms ” from Government to raise one 
“ kan&l ” (one quarter of a bigah) of young trees for sale or 
distribution among their tenants. 

8<A.— -And, finally, all Government officers were to be called on to 
encourage planting and to bring to the notice of Government 
♦hose who distinguished themselves in this way. 

4. These instructions were supplemented later on by various others, 
chiefly from suggestions made by District Officers in the Province. 


Thus it "was directed that an effort should be made to improve the 

existing natural forests by sowing them with the 
seed of hardy and useful trees ; that the alluvial 
lands newly thrown up from year to year- 
by the action of the rivera should be ap-' 
propriated for tree plantations whenever the 
accretion appeared likely to be permanent ; that 
nurseries of indigenous trees, such as sissu, were to be established near wells 


Financial Circular Mo. 62 of 1855. 
Financial Circular No 99 of IH55. 
Financial Circular No. 93 of *^7tb Oc 
tober 1H59. 

Financial Circular No. 15 1864. 
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so as to furnish a supply of seedlings for planting out in groves near villages 
and at the corners of fields; and that trees wero to be planted at the points 


of junction of threo or more villages. 

Many of these orders were allowed to fall into abeyance. When a report 

was called for, showing what areas of alluvial 
lands had been taken up for the plantations, it was 
found that the instructions on the subject had 
been very generally neglocted. Some ot the rules 
were considered impracticable by District Officers, 
and it was asserted by others that tho non-success 
of the efforts made to increase the growth of 
timber in the plains was due to the want of a special forest establishment. 


Financial Circular No. 13 of 1864. 

Lotter No. 369, dated 8th September 
1864, from Deputy Commissioner of Am- 
ritsar, to the Commissioner and Superin- 
tendent, Amritsar Division, circulated 
with Financial Circular No. 62 of 1864. 

Correspondence published with Finan- 
1 cial Circular Nft. 20. dated 16th April 
1864. 


5. In 18G1 Dr. Cleghorn, then Conservator of Forests in Madras, was 
Deputation of Dr. cioghorn to tho deputed to the Punjab to draw up a scheme for the 
Punjab, 1661. management of its forests and fu d reserves, and 

Apimintmi'nt of Dr. stewart as Con- in LS64,a Conservator of Pores ts was appointed to 
servator of Forests, 1861, th© p roV j uce . 


District Officers were directed to expend tho grant allotted for arboricul- 

Seo paragraph 21 of letter Mo. 41 7 of 3rd tllTO 111 each Local t llllds Budget lllldcl tllG 
August 1871 from o<m*omiu.r of Kor- Conservator's advice, and, after some consultation, 
Public Works Circular No. 49—3852, a tabular form SllOWlUg Ul<) results Ot tllC WOl’K.S 

daioti 2 &tu April 1806 . undertaken, and which was to be submitted in 

duplicate and signod by the Conservator in token of approval, wan. adopted. 

But Government still sought, to encourage planting by private agency. 

Financial Circular No. 64 of lsfu.pro. If was directed that a limited aion ot land 

nmigHting (loromtneut of imiia Jtusoiu- was to bo oiven rent free in every village to 
w. Dept., No. allow the villages to form plantations ot 

Pui.iic Works Department Circular approved trees, and a report was published 
No. 18 of 1867. , r r | 1 • , • A 

describing a successful experiment m terming a 
roadside avenue by digging trenches parallel to the road and sowing them with 
“ kikar ” seed. 


In 1868 a circular was issued recapitulating all the former orders of Govern- 

... . . n . . „ , . IOPO meat regarding arboricultures and enjoining all 

Pinancial Circular No. G of 1868. ^ ° ” . i J J 

Government ollicers to endeavour to promote tree 

planting (1) by planting Government lands through official agency, and (2) by 

urging the people themselves to form plantations. 


No. 28, <ln f od 30th June 1871, from 
Secretary to Cover unmet of luilia, 
Kcv.juuu Department, to Secret nry to 
Government, Punjab ; 

No. 238, dated 14th April 1871, from 
Secretary to Government, Punjab ; and 
N r * ». 2788, dated 3rd May 1871, from 
Secretary to Financial Oommisaionor, 
to Conservator of Forests, Punjab. 


6. These measures failed, and in 1871 
Mr. Baden-l’owell, then acting as Conservator 
of Forests, was directed to suggest further 
measures for promoting arboriculture without 
much direct expense to Government. 


Mr. Bwion. Powell’s Hchomo for promot- Mr. Powoll considered that the available 

wg arboriculture in the Punjab, i87i. agencies by which tho gradual planting of districts 

might be accomplished wero — 

(1) The people themselves under simple encouragement or compulsion 
by law. 


(2) District Officers and Local Committees. 


(3) Canal Officers. 

(4) Public Works and Bailway Officers. 

(5) The Forest Department. 

And he endeavoured to estimate what had already been done and what mit'ht 
be done m the future by each of these agencies. But it was found that very 
little information was to be derived from the returns submitted in accordance 
with Circular No. 49—3852 of 1866 already alluded to. 
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Although it was reported that in two districts a certain number of pl&to* 
plantations by the people themseWes. tatious had been made voluntarily by the villagers* 
Mr. Powell's iiepoit, paragraphs 8 to is. was believed that the efforts made to induce the 

people to undertake such works had generally failed, and there was no infor- 
mation as to what extent, if any, advantage had been taken of the offer, of rent- 
free land along roads and sites for plantations in villages ; nor was it known how 
far Settlement Officers had utilized the opportunities settlements afforded for in- 
troducing the conditions regarding planting prescribed in the Board’s Circular 
No. 15 of 1852. Mr. Baden-Powell suggested that more advantage should be 
taken of these orders at future revisions of settlements ; that legislative sanction* 
should be obtained for the measures so introduced ; that the rule about planting 
trees at “ Sihaddis ” should be absolutely enforced ; and that nurseries should be 
maintained at the public cost for distributing young trees free to zamind&rs 
willing to plant them out. 


It was also proposed that Government should be .empowered by law to 
interfere for the protection of private groves and trees growing along fields, 
either by prohibiting trees being felled altogether or by making replanting 
compulsory. 


The information given in the District Returns was insufficient to admit of 
». .i i tv . • . «« the results of the work done in past years being 

reviewed. After giving some general information 
on district arboriculture, planting, selection of nurseries, watering, transplanting, 

■ trees suitable for various soils and localities, &c., Mr. Baden-Powell proposed 
that in future for each district a “ district planting scheme,” with maps, should 
be drawn up for five years in advance, and submitted for review and amend- 
ment, if necessary, to the Conservator of Forests, who would forward it to 

Government ; and that at the close of the year a 
pro l K. 9 oa* aal ° f Dwtnct Arbonc « ,tnro brief report or description of the work done should 

be submitted and compared with the # schetno of 
proposed work. Also that a Manual of District Arboriculture should be pre- 
pared for the guidance of District Officers. 


Dr. Stewart, Conservator of Forests, had already reported on canal 

plantations in 1807. Since then they had 
been removed from the direct control of the 
Forest Department, and no reports had been 
received by the Conservator. It was not, there- 
fore, known how far tho instructions regarding 
the planting of the banks of new watercourses 
contained in the Board of Administration’s Circular No. 15 of 1852 had been 
carried out. 


Canal plantations, paragraphs 93 ami 94. 

Government of India No. 21 P., dated 
11th duly 1870. 

No. 763, dated 26th September 1871, 
from Secretary to Financial Commit*- 
dinner, to Secretary to Government, 
Punjab. 


There was little information to record with regard to plantations by 
Plantations by public Works and Kail- Public Works and Railway Officers. Mr. Baden- 
way officers . Powell suggested a previously sanctioned annual 

scheme for these works, the same as he had already recommended for the opera- 
tions conducted by District Officers. 

Plantations by the Forest Department to be economical should. 
Plantations by olficcra of tho Foreut Mr. Baden-Powell considered, be concentrated 
Department. on large areas. The establishment could not 

undertake small detached works in various parts of the country, nor long lines of 
roads; such works Could only be undertaken by Land Revenue and other 
Departments. 

The Financial Commissioner deemed it impracticable to obtain legis- 
No. 88) s. of 23 ni Angtmt i 87 i, from lative 8anction J> r th e “©asuree adopted by Settle. 

Secretary to Financial Com mi hioner, t*' lBOnt Officers for CDCOUraging arboriculture, 80(1 

secretory to Government, Punjab. considered the proposed legal interference with 
private trees and groves despotic. 



( « ) 

But with those exceptions Mr. Badeu-Powell’s suggestions were accepted 

)r«. 88 F., d*lad 20lh February 1872, from Secretary to Sorer n- by Government, and the DM* 

ueni, Punjab, to OBloiatlng Conservator of Foreata, paration of a Manual ? of 

Arboriculture was ordered. 

Distriot Officers were directed to submit a scheme for the planting works 

Circular No. 14—40 F if dated 26th February 1872. they PfOpOSOd to CaiTV OUt. 

Circular No. 31-137 F„ dated 22nd April 1872* nn / 0 fL B A ir ~-j. l J 

Mo. 86, dated 12th April 1672, from Conservator, to Secretary , afterwards to report Otl 
to Punjab Government. 

Circular Nca. 31—113 138 F., 139 F.) and 140 F., dated 22nd 

April 1872. 

No. 27 F., dated 20th January 1873, from Secretary to Government, 

Fun jab, to Conservator of Foretsta. 

No. 1672, dated 28th January 1873, front Conservator of Forests, to 
Secretary to Government, Punjab. 

No. 77 F., datod 24th February 1873, from Secretary to Govern- 
ment , Funj ab, to Conservator of Forests . 

Resolution Mo. 84 F., dated 28th February 1872. ture, and the control of arboi i- 

cultural works was transferred from the Public Works to the Ci/il Department, 


the work done each year in 
accordance with this scheme ; 
Mr. Ribbeutrop, Deputy Con- 
servator of Forests in the 
Punjab, w&s deputed to pre- 
pare a Manual of Arbor icul. 


7 . Some further correspondence took 

No. 269, dated 81st July 1872, from Conservator, to Secrotary 
to Government, Punjab. 

No. 393 F., doted 23rd October 1872, from Secretary, Punjab 
Government, to Conservator. 


place regarding the form to 
be adopted by District Officers 
in preparing their Annual Re- 
port on Arboriculture. 

It appeared that the suggested forms had not been entirely understood 

Circular No*. 76, 89* F., 96 F, 396 F,, dated 23rd October 1872. ftn<1 schemes for planting 

operations to be carried on had 
not been submitted. 

Mr. Baden-Powell in addition to this report on arboriculture has drawn 

up a memorandum on canal 
plantations, which had been 
forwarded to the Chief 
Engineer, Irrigation Branch, 
with directions to issue the 
recommendations contained in 
it as official instructions to his 
subordinates. This gave rise 
to an important correspond- 
ence* on the subject of canal plantations, and the Chief Engineer strongly 
urged the appointment of a special trained establishment for canal arboriculture 
such as was employed in the North-West Provinces. It was finally directed 
that Canal Officers were to submit animal arhoricultural reports to the 
Conservator of Forests similar to those prescribed for District Officers. 

It was not, however, until 1877 that an attempt was made to give (as aa 

appendix to the Forest Report) 
a general account of District 
Arboriculture. It then 


Circular No. 93486, dated 23rd October 1872. 

Memorandum on Cnnal Plantation by 1$. U. B. Powell, Esquire, 
Offg. Conservator of Forests, dated 2nd May 1872 ; No. 186 F., 
dated llth Jlay 1872, from Secretary to Government, Punjab, to 
Chief Engineer, Irrigation Works. 

•No. 7461, d.itcd 2lat February 1873, from Chief Engineor, 
Irrigation Branch, to Secretary to Government, Punjab. 

No. 123 F., dated 1 9th March 1873. from Sec retary to Govern- 
ment. Punjab. fc» Secretary to Irrigation Branch, and No. 124 P„ 
dated 19th March 1873, to Conservator of Forests ; No. 252, dated 
2nd May 1873, from Secretary to Government, Punjab, to Secretary, 
Irrigation Branch. 


Annual Reports on District Arboriculture. 

Circular No. 400 F., dated 15th November 1877. 

No. 89, dated 3rd April 1878, from Conservator, to Secretary, 
Punjab Government. 

No. 173 F., dated 6th April 1878, from Secretary to Government, 
Punjab, to Secretary to Financial Commissioner. 


i i 'Ap- 

peared that considerable diffi r- 

ence of practice prevailed ia 
preparing the District Reports, and this gave rise to some further correspond- 
ence regarding improvements in the form used, and District Officers were 
directed to submit copies of their remarks, which had hitherto been included 
in the general “District Fund Report” direct to the Conservator of Forests, 
who was to frame from them a Provincial Arhoricultural Report. 

The idea of drawing up five years plans with maps, as suggested by 

No. 460,' Muted 22nd April, .bora Secretary to Fioaucial Ciimmi*- Mr. Baden- Powell in 1872, 
lioncr. to Socretary to Government, Punjab. 

’ No. 213 F., dared 6th May 1878, from Secretary to Government, 

Punjab, to Secretary, to Fiuaucial Commissioner. 

No. 214, dated 8th May 1978, from Secretary to Government, 

Punjab, to Secretary. Irrigation Branch. 

No. 214, dated 6th May 1878, from Secretary to Government, 

Punjab, to Conservator of Forests. 

Financial Circular No, 42, dated 4th June 1878. 


had not been found to answer 
well. It was therefore decided 
that only aunual schemes for 
the expenditure ‘of the arbori- 
cultural grant should be sub- 
mitted. 
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8. The form for the report on arboriculture was further modified in 
No. sos b\, dated uth December 1880, 1881, and it was prescribed that separate reports 

of°Foro*i. Qn ' eut ’ Jpun ^ b ’ on district arboriculture should be submitted 
No. Mio, dated 8 th Much 1881, from each year not later than 15th June by Deputy 
Gotemment, PonlabT**’ to Socwtary Commissioners to Commissioners, by whom they 
ll9, 12 °* W1 were to be forwardied direct to the Conservator 

i«th March 1881. of Foreats> so as to reach him by the 1st July. 

These reports were to consist of two parts, — (1) a tabular statement in a prescrib- 
ed form, and (2) a narrative of the work done under the four headings ; — 

General remarks ; 

Description of work done ; 

Establishment and supervision ; and . 

financial results. 


This form, with some slight modifications, was sanctioned by His Honor 
the Lieutenant-Governor, 


9. A memorandum 


giving information regarding various species of 
Eucalyptus trees was published in 1880, and in 
1882 a circular was issued giving the rules of 
procedure in force for the assessment of planted 
lands, the grant of such lands, and the form to be 
used in applying for revenue-free grants of lands 
for the purpose of making plantations. Circulars 
No. X of 1865, No. 22 of 1877 and 42 of 1878 
were superseded by this circular. 


Circular No. 45 of 1880, circulating 
memo, by Dr. Schlich, Conservator of 
Forests, on the Eucalyptus. 

Holes of procedure for the granting 
and assessment of planted lands. 

Circular No. 84 of 1882. 

Circulars cancelled. 


10. Ab already stated, the year 1876-77 was the first for which it was 

. . . u , D ..... found possible to publish a separate Provincial 

Arboncultural Report. But as only a few dis. 
trict reports were received, the account of the work done in each was imperfect, 
and no general statement i f the revenue and expenditure was given. 


11. A tabular statement, the first of its kind, drawn up in’ accordance 

.iborioaltanl itopott, 1 . 77 - 78 . with FinMcial Circular No. 42 of 1878, gmng 

a general view of the work done in each tabsil 
was added to the Report of 1877*78. 


In his Report for the year 1878-79, the Conservator recommended the 
Agricultural Report, W8.7fc appointment for each district or tahsll 1 of a 

sufficient number of supervisors of arbonoulture, 
who would become familiar with local methods of planting, and suggested their* 
being sent to the Chinga M&nga Forost Plantation for six months to learn their 
duties. 


12 . 


Arborioultuml Report, 187M0. 


The Arboricultural Report for the year 1879-80 was published 
separately for the first time and separately re- 
viewed by Hr* Honor the Lieutenant-Governor. 


It was hoped that, as the proposal to train overseers and mAlls at Gbinga 
Mdnga Plantation bad been sanctioned, an efficient subordinate establishment 
would gradually be obtained for District and Canal Arboriculture, and that 
later on when the settlement and demarcation of the reserved forestt had been 
completed, it would, he possible to offer the assistance of Forest Officers in 
many districts. 
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13. The Report for 1880*81, which was compiled in the new form 

Arbotienitmi Report, 1880 * 81 . Mnctioned in the Punjab Government letter No. 

119 F. of 16th March 1881, was the first to con* 
tain a fairly correct financial statement. Two districts, Jullundur and Hoshidr- 
pur, shotted a surplus : in the latter the great part Of the receipts were due to 
the sale of wood. This, the Conservator remarked, proved that oare bestowed 
upon arboriculture in the Punjab may, besides semiring essential benefits to the 
people^ be accompanied by actual profits. 


The Lieutenant-Governor, in reviewing this Report, was glad to notice 
improved attention to arboriculture, but found that there was room in some 
cases for the bestowal of further care on the preparation of the local reports. 
His Honor would be glad to see still more advantage taken of the course of 
instruction at Ch&nga Mdnga Plantation, and trusted that it would be soon found 
practicable to publish a hand-book on arboriculture for the guidanoe of Distriot 
Officers, and attention was called to the necessity of not overlooking the require- 
* ment of outlying parts of the district for the Bake of improving roads and 
gardens at or near head-quarters. 


14. Owing to the late submission of the returns from one Division, at 
Arimr ij nii ,.r_i Ti„u L .f , 0 Q, da which His Honor the Lieutenant-Governor ex- 

ArDoricaitural ficport. looLos. • . . . «• ■ . . . , . 

pressed his strong disapproval, the Arboncultural 
Report for 1881-82 was delayed for two mouths. It was considered that the 
development of the policy of local self-government would add an impetus to the 
interest taken by the people in the subject of arboriculture and induce woalthy 

E ersons to plant groves and avenues as an act of pioty or public benefit. It was 
oped that the interesting experiments made in connection with the HoshUrpur 
chos would be continued in future years. 


A list of trees likely to succeed in various parts of the Punjab, with a note 

Arw t ,.nitn«a Tb™* m on their uses, mode of propagation, peculiarities, 

Arboriouiturw Report, 1882-83. ca n e d for iu the Review of the Repoft for 

1880*81, was given in the Provincial Report for 1882-83. 


The Lieutenant-Governor in reviewing this Report remarked : “ If the 
matter is taken up vigorously much may bo done to induce the people themselves, 
* and especially the wealthier landowners, to plant groves of trees. If groves of 
fruit trees, and trees suitable for fodder, were widely planted over the more 
arid districts of the Province, round wells and tanks, and natural depressions 
where water lies, they would add materially to the wealth and welfare of these 
tracts, especially in seasons of -drought. That the .people are not altogether 
indifferent to these advantages is proved by many facts in the present Report ; 
and if nurseries were established at couvenient places in every tahsil and young 
trees of the kinds bearing fruit or producing fodder were distributed at the 
expense of the District Fund, the people would probably be glad to take them 
and raise groves wherever opportunities offer. A distribution of prizes for the 
best groves, as suggested by Mr. Maconacbie, and the grant of small “ khillats ” 
and certificates on publio occasions to those who exert themselves iu the cause 
of arboriculture, would doubtless have a good effect on individuals ; and iu the 
case of villages much may be effeoted through the influence of the zaild&rs and 
laoHing men and by petty concessions at the time of settlement.” 


This subject was still more fully dealt with in the Arboricultural Report 

for 1883-84, and the printed Review thereon 

Arboriculture! Report, WS-84. may rea d t 


15. On reoeipt of Mr. Ribbentrop’s Report a Oommittee was 
assembled at Lahore (on the 26th April 1886 and following days) to consider 
the subject; and the directions contained in Part II are the outcome of their, 
feboqrs, 
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PART II. 


DIRECTIONS FOR ARBORICULTURE. 
A.— ADMINISTRATIVE. 


1. The subject of this 

Agcuciea fur tree-growing, 

(1) . District Boards. 

(2) . Municipal Committees. 

(3j. Village communities. 

(4). Private individuals. 

Each of these will be discussed separately as far as is practically convenient ; 
but where the remarks or instructions a if cot more than one agency, they will 
be found under that head of the subject with whioh their connection is most 
important. 

(1). District Boards. 


portion of the manual is the enoouragement of 
tree-growing in the Punjab by agencies other 
than that of Government in special Departments. 
These agencies are four, vis.— 


2. The funds consist of allotments made yearly by each Board for the 

Allotments b y District Beard*. purpose. An examination of these amounts, as 

given in the yearly statements, has shown great 
fluctuations in the same district from year to year ; and further, when the 
amount of each allotment was compared with the income of the Board making 
inequalities the proportions in different districts were 

found very unequal. In the year 1883-84, for ' 
instance, while Muzaffargarh spent 8,798 and Dera Gbdzi Khan 6,907 rupees, 
the far richer Boards of Ludhiana and Umballa gave only Rs. 4,578 and 
Rs. 2,090 respectively. Even the greater necessity for effort in the western 
districts caii hardly explain such differences as these. Again, the expenditure 
of one year in Gurddspur was Rs. 5,624 ; in the next it fell to Rs. 2,538, but 
in the third rose again to Its. 5,072. Poshdwar, Mooltan and other districts 
have displayed similar instability. It appears desirable that without insisting 
on a too rigid uniformity among bodies which are more or less independent, 
increase ot allotment generally iiesir- some reasonable approximation to a general 
R,jle- > _ standard of allotment should be attained, but the 

more arid districts of the Province would seem bound to make larger appro- 
i>r.v districts should make greater priations in proportion to their income than 
effor ^ those having larger rainfall, as, besides the greater 

difficulty they experience in securing good results, the shade and vegetation 
obtained are in themselves more precious amid the glare of their dry sandy 
Boil ; and this appears feasible, because such districts have generally to spend 
less on the repair of their roads— always a heavy item iu the expenditure from 
District Funds. 


8. District Officers should use their influence with Boivrds and Com- 
Allotment not to suffer reduction with- mittces to secure that arboriculture allotments 
out sufficient cauno. do not suffer reduction without sufficient .cause, 

such, for example/ as the occurrence of a . famine, when it might, of course, be 
found necessary to curtail under this as well as uuder other heads. 

It will be tho duty of the jCommissioners to- compare, from time to time, 
the grants for arboriculture made in the several districts of their Divisions* 
and to take steps to ensure that, due regard being paid to looal requirements 
aod to what the several Local Funds can afford. Boards and Committees do not, 
in this matter, fall short of wltat may fairly be expected of them. 
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4. The operations of District Fund Arboriculture fall under the heads 
Tom kinds of operstions of District of (a) nurseries, (b) plantations, ( o ) groves, (d \ 
Fund Arboricnitms. avenues. Of these, the terms “nursery,” “plan- 

Deflnttion of "nunary," u pisnt». tatioa M and “ grove ” soera to require some 
tion,” ** grove.” definition. A nursery is a piece of land set apart 

for the rearing and tending of young trees destined to be transplanted else* 
where. When the seedlings are no longer transplanted, but are left to grow 
up in situ, the plot should not be classed as a nursery, but as a grove. A 
plantation is an area planted with the intention of producing a crop of trees, 
without reference to the individuals composing it. A grove, on the other hand, 
is a group of trees grown for ornament or shade, with speoial reference to the 
development of the individual trees. 


(a). Nurseries. 

5. The inadequacy of existing nurseries was apparent The total area 
’ ... in the Province in 1886 was shown to be 1,633 

Atm m BBiBsricc inadeqn* acres; but of this area 1,209 acres were in the 

Delhi Distriot and 311 acres in Hazdra, leaving a balance of only 113 acres for 
the remaining districts, of which 18 were returned as having no nurseries at 
all. 


6, The establishment of distriot nurseries has two objeots, viz., plan* 

tation work and the free distribution of plants. 

Two objects o nnmnes. Consideration of these objects will indicate the 

localities where each kind of nursery should be made. The nurseries for plant- 
ing operations should, of course, be near to the projected work and as 
numerous as circumstances may require ; while distribution nurseries should 
be located at the head-quarters of tahsils and other suitable centres whore 
responsible supervision is available. In the case of nurseries of the latter 
kind, part pf the ground should be occupied with fruit trees ; and in district** 
where the demand for flowers and vegetables is small, the subscriptions to the 
Agri-Horticultural Society, Lahore, might be used to obtain fruit-tree seed- 
lings to be put into such nurseries. Experience generally shows that planta- 
tion nurseries are not made in sufficient abundance ; and it thus often happens 
that when planting operations are about to be undertaken, tho young trees are 
not forthcoming in a convenient locality, but either they have to be brought 
from a distance, or the work has to be postponed. To make timely provision 
in this way, it is necessary to select sites beforehand, and the District Boards 
should take intelligent and provident action in the matter. 


(4). Plantations. 

7. It is probable that, as a general rule, large plantations will not be 
Plantations. undertaken by District Boards; hut in special 

“ ‘ om ' • cases, where tho acquisition of land is easy, or 

where facilities for irrigation exist, it may be both useful and profitable for 
District Committees to put considerable areas of land under trees, as has been 
done in the oaso of the Kheriw&la plot in Ferozepore, and of a similar area in 
Muzaffargarh. Parcels of land unfit for agriculture can often be had on very 
cheap terms. Eaoh Distriot Board must consider what it oan do with most 
effect towards the general advancement of tree-growing ; and should, where 
this seems advisable, incorporate suoh schemes with its goneral working plan. 


(c). Qroves. 

8. Qroves include topes on road-sides and oncamping-grounds and 
0 groups of trees round serais, sonools, dispensaries 

ro * thdnas, district and police bungalows, orrest- 

’ houses, Ac. The road-side .groves, without being of necessity at ten-mile inter- 
vals, should be formed at places where travellers usually break their journey. 
‘ As soon as these stations have been furnished with trees, intermediate points 
should be taken in lupuL 
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(d). Avenue*. 


9. It will be found that, in most districts, the planting of avenues 
^ has been conducted on the sensible plan of work* 

TenUM ‘ ing outwards from the head-quarter ., station. 

This arrangement probably affords shade to the maximum number of travellers ; 
it serves to indicate the order in which the work should be undertaken and 
it should be followed in every tahsfl. - Lines of trees should always be planted 
along the banks of district oanals and on bunds. 


But the effectual protection of the young trees already put out is of 
_ . u . „ , , . greater importance than new work, which should 

never be allowed to extend beyond the limit 
within which efficient protection can be guaranteed. 


10. What substance constitutes the best and most economical fence 

must depend on local oirourastances, and District 
| , enc«n*. Officers must exercise their discretion in each case. 

It may, however, be said that circular walls of masonry without openings for 

„ , „ . ventilation are both costly ' and pernicious, and 

should never be adopted. Bricks radiate heat 
strongly, and, if used at all, should be built up in the lattico-like structure 
already employed in Rome districts. Perhaps in most places a mud wall pierced 
with air holes, with a trench outside it, may prove the best and cheapest form 
of protection ; but wicker crates are very good, if they can be made up at 
small expense, which might be done in some districts by the use of “ than " or 
pilchi (tamarix dioica ) from riverain jungles. 


11. It is to Commissioners that the chief administrative authority 

. . . . * ... .. under Government in the supervision and encour- 

, agement of arboriculture must be entrusted. 

Applications for remissions of revenue in connection with Arboriculture should, 
of course, bo submitted to the Financial Commissioner as heretofore, but in 
other respects the authority noxt under the Government in this matter is the 
Commissioner of the Division, who should aot with the advice, so far as necessary, 
of the Conservator of Forests ; while, as a matter of convenience, the latter 
officer should continue to submit the annual or triennial report, because it is 
only in a central office that the facts reported from the different districts and 
other departments can be brought into one view. Just as the Commissioner 
should ask the advice of the Conservator of Forests when required, so the Con- 
servator of Forests will be free to offer suggestions to the Commissioner. But 
it should be distinctly understood that the Commissioner is meant to be the 
chief authority iu the matter, and in the event of any difference of opinion 
his views wouttl prevail, unless the Conservator might think it necessary to 
obtain the orders of Government in the case. • 


12. Great importance is attached to well-oonsidered Plans of Operations 
. f> r rTn , lnn . extending over terms of years. Without them 

there can be no sustained progress. It is not 
neoessary to prescribe any one term for all districts, but periods of from three to 
five years will generally be foand suitable. If financial or other considerations 
prevent full effect being given in any particular year to the annual programme, 
the advantages of % matured scheme will nevertheless not be lost for future 


guidance ; for the unfinished work would naturally, in the absence of a sufficient 
reason to the contrary, be taken up in the succeeding year. In framing these 
plans the advioe of the Forest Officer should, when possible, be enlisted. Where 
there is a District Forest Officer lie will give his aid. When the Commissioner 
can arrange, in communication with the Conservator of Forests, for the deputa- 
tion of a Forest Ranger for inspection or for the preparation of a district plan, 
this course may be freely taken, provided it involves no extra expenditure from 
Provincial Revenues. And generally Commissioners should understand that the 
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Government wishes them to see, as opportunities offer, that plans are framed and 
acted upon ; and that they are at liberty freely to apply to the Conservator of 
Forests for any advice and assistance which he may be able to afford them in 
the matter. Copies of all Plans of Operations as finally approved should be 
filed in thg Conservator’s Office. 


13. Each plan of arboricultural operations should be drawn up tahsll 
working ty tabsil » and the proposed work should be des- 

K p ‘ oribed under the main heads of (1) nurseries, (2) 

plantations, (3) groves, (4) avenues, (5) establishment. An annual lump sum 
may be provided for ornamental gardens. The Plan of Operations is not 
meant to be a financial statement, so much as a plan of work, but 
an estimate of cost is useful as an aid to gauge the practicability of the 
proposals made. A speoimen scheme has been drawn up to exemplify what 
is here said, and will be found as Appendix A. 


A map of the district on a scale not less than 8 miles to the inoh, and 
„ . . showing boundaries of tahsfls, principal townB, 

apnqo re . roads, and sites of public buildings, as well as 

rivers, canals, and any other sources of large water-supply, should accompany 
each scheme. Any symbols which may be adopted should be convertible so as 
to show progress and development. 


14. The Control Book is intended to be a clear record showing how far 
•_ „ . „ . the works sanctioned in the Plan of Operations 

have been carried out, and with what suoces. 
For this purpose a book in the .form, given in Appendix B. should be kept in 
the Local Board office of each tahsil, or, where Local Boards do not exist, in the 
Tahsil office. The entries showing results of operations should be made by the 
inspecting officer, whether Deputy Commissioner or Forost Officer. In the column 
of remarks will he entered the date of each inspection, the observations made, 
and any noteworthy facts and suggestions which it may be desired to reoofd. 


15. Bigid rules cannot belaid down regarding establishments. The 

. arrangements made in various districts need not 

be uniform ; the mam point is to seouro what 
is really necessary and practicable in each particular case. The following re- 
marks may, however, be found useful. 

The establishment required is of two kinds,— supervising and execu- 

K.labliahment i. of two kind.- tive '» but th ® 00st ° f fch ® f ° rm0r onl F wil1 Ordi* 

(a> Supervising. narily be charged as “ establishment ; ” the cost of 

(») Executive. executing works, including the pay of bhiatis, 

mdlia or others employed in watering, or protecting individual trees, or lines or 
groves of trees, will usually be debited to “ works." It is of somo practical im- 
portance that as far as possible the offices of watering and protecting trees should 
be combined in one and the same person. The supervisor should be active in 
habit, and possess a sound praotioal knowledge of planting and pruning. Suoh 
a man might be seoured by the selection of a young and intelligent candidate 
passed by the Middle School Standard) who shows some aptitude for the work 
and sending him to the Central Forest School at Dehra Ddn to attend the Ver- 
nacular course in order to qualify himself as a 
0W * tM ' “ Forester.” Suoh a man would probably turn 

out good work, if it were occasionally inspected by a Forest Officer or by a qualified 
Banger. 


Scope of operations. 


(2). Municipal Committees. 

The above instructions and remarks apply mutatia mutandis to all 
Municipalities the income of which exceeds 
B& 10,000, though the scope of their work 
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is smaller than that of most Distriot Boards. Ornamental gardens and 
public parks will he more prominent features in their arboriculture ; but it is 
important that their attention should be directed to avenues and nurseries, and 
there is certainly room in most tow r ns for development in this direction. It is 
true that the minor towns have frequently but a small margin of income available 
for arboriculture; but each Committee should be required to show greater 
interest than hitherto in the matter. There may not in all oases be spaces avail- 
able for tree planting within Municipal limits; hut some Municipalities have 
spent considerable sums on ornamental gardens, and they should, when such 
work is feasible, he required to appropriate a yearly sum for arboriculture as dis- 
tinct from such work. What this sum should be oannot be laid down, hut it is 
desirable to increase previous allotments, the amount of the provision which may 
suitably he made in each case being considered with the rest of the budget. 
Fruit-tree nurseries should be formed, hut the distribution of the plants need not 
always be made gratis. Where arborioultural operations are found possible, 
Flans of Operations should be prepared and Control Books should be kept up. 


(3). VlLLAUB COMMUNITIES. 

17. When a tank is made or repaired from Distriot Funds, it may he 

„ t . desirable to make a previous stipulation that so 

(ton on wor a on a. many trees shall be planted on or near its sides, 

or that a plot of land shall he made over to the Distriot Committee for the 
purpose. 

. ♦ 

18. It may be found in some places that villagers who do not combine 
to plant their common land are willing to make a portion of it over to the charge 
of the District Board. 


In such a case the cost of fencing, sowing and rearing the trees would or- 
dinarily be borne by the Distriot Board, and when 
" ” P nrtn 1 eT T * hi P? k« t ,'T een Til, *8° the timber is ready for cutting, half the proceeds, or 

communities «,d Local Bodic 8Uoh other share s might have been agreed on, 

would go to the Board and the rest to the villagers. 


District Boards, under Aot XX of 1883, are bodies corporate, and have, 
_ by Section 16 of the Act, power to hold and 

acquire immoveable property, and to contract and 
do all things necessary in usual business transactions. If it is expedient for them 
temporarily or permanently to acquire lauds from villages for plantations, 
they are competent to do so by lease, gift or purchase as may he arranged in 
any particular case, subjeot of course to due observance of all standing rules 
framed under the Aot or otherwise. 


(4). Individuals. 


19. The action of individuals in planting trees would doubtless be stir 
Howards for individual* mulcted by the prospect of rewards in money, 

, pogrla, lunate, certificates, #o, awarded publicly 
at meetings, such as oattle fairs, carol jaUas or district darbirs ; but it is not con- 
sidered necessary to issue instructions limiting or prescribing the action of 
Local Bodies in this matter. 


Appendix 0. exhibits % scale of rewards drawn up by Mr. Nicholl for 
the Awitsar Distriot, which may perhaps be found useful, 
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MBT II J. 

Technical* 

wi* wr-- wtttok : :«RBB9- abb pbop^qated. 

Btatekbnt of Methods. 

JL. Itis not alwayaposaible, or, if possible, it may not be expedient, to 
y.iima 1 of Bteiamtine propagate trees artificially from seed. Very fre- 

■^£S5-.f£ ■•**** not germinate (reoly; tf r the 

toartff plants which Spring up may be excessively delicate ; or they may be 
Wnrttfng in some deislraole qualities possessed by the parent tree. In these and 
many other «?««»** cases recourse must be had to other modes of propagation. 

Hie methods employed are — * 

(1) . Sowing the seed in the places where it is intended the trees 

should grow. 

(2) 1 Sowing the seed in a garden called a nursery, or in ‘‘pots or 

buskets," and, when they are old enough to take care of them- 
selves, planting the young trees wliioli spring up from this seed 
in the places where it is intended they should grow. 

( 3 ) . Planting “ cuttings ” from trees direct, where the trees should 

grow, or in a nursery, and, when they have formed roots, trans- 
planting them to the places where it is (uteuded they should grow. 

ft'. Detaching and planting, in the places where it is intended they 
should grow, the “ root-suckers ” which spring up round cer- 
tain kinds of trees. 

(5) . Obtaining rooted branches by the method of lnyering 4 and 

planting these where it is intended the trees should grow. 

(6) . “ Grafting" “ budding ” or “ inarching ” branches or buds on to 

the stems or branches of other trees of similar kinds. „ 

(7) . And, it may be added, felling certain kinds of trees so that they 

send out coppice shoots haring independent roots. 

Sowing, Collection, and Preservation or Seed. 


2. Whether we sow direct or plant out trees grown in a nursery, seed 

will be required. The trees it is desirable to 
* T ‘ reproduce in groves ©r along roads in the Punjab 

are to be found, either wild or cultivated, in some part of the Province, and 
most of them are common in nearly every district. It will; therefore, in most 
cases.be possible to collect the seeds that are required in or near the localities 
in which they are to beaown, and, whenever possible, it is best to collect seeds 
to this way, because they pan then be had fresh and good. Seeds should not be 
collected until they are ripe. There are generally signs, characteristic for each 
kindof tree. by whioh the ripeness of the seed may be recognized ; and, ns a 
rule, sound grains are moist, of -full weight, and of a healthy colour and appear* 
anbe Wben nt to gather. The seasons in whioh the seeds of each kind of tree 
recommended for cultivation ripen are given in the calendar. But this should 

a* local .oansaa may lead to the seed ripening 

• stofafl. •'.¥**£ trees— oaks, deodar, silver-fir, &a— -shed 
their seed as toOnas it is ripe, and, ss it is generally easier to gather the seed 

;.whtte,:$t^l!||;^'.toe§v/.tb(E|''preg^ ! of.Jhevrippi!lsgi-of' such trees has to bo 

as riisu, jhkhd, kikar, Ac., the seed 
.rtinalhs on the tpeps fpr a long time and ktops gel),* so that there need he no 

* * ” about -AenodeA ‘ Acwcf care 

^ welbfermed, and 

«nd; I chen gathered, 



( 14 ) 

3. In many cases it is necessary to remove the fruit or outer appendages 
• of seeds by artificial means. When seeds have to 

•ovrin* nln8 Med *° d prepMinR 14 for be transported to long distances, they h»ve 
*° W1D8 ' generally to be "cleaned,*' in this manner. For 

instance, seeds enclosed in large pods or between scales, as in the case of fir- 
cones, cannot be transported on account of the expense, and very often oannot 
be sown until “ cleaned.” The seeds of the common kikar, jhand, phulai, 
for instance, unless sown at once when gathered, have to be removed from 
their coverings. This is generally done very eaeily when dry, as they then open 
and the seeds can be picked out with very little trouble. At most they require 
a little threshing or other manipulation. The same with the cones of the pines 
and As. But sometimes, when these are very resinous, as the oones of the 
chil pine for instance, exposure to the sun is necessary until they open. 
Some seeds, such as those of the bar and all the edible “stone" fruits, are pro* 
vided with a fleshy covering, which must he removed if it is wished to preserve 
the seeds. This covering can be rotted off by burying the seed in moist 
earth or sand. If the fruit is edible, the “ stones” can sometimes be purchased 
from the people who eat them. Seeds which fall from the mouths of animals 
which chew the cud, or which have passed through the bodies of birds or fruit- 
eating animals, are often found to germinato more freely than if sown when 
fresh. Kikar seed, for instance, when gathered from goat-yards, is excellent 
for sowing. 


Preservntiou of feed. 


4. The seeds of some kinds of trees, especially oily or resinous seeds, do 

not retain their germinating power Tor long. Such 
seeds should be sown as soon after being gatlrered 
as possible. The seeds of deoddr, nearly all the pines, the oaks, elms, aim, 
bakain, bamboo, mango, jdmun, guava , bael, kuraunda, all the orange or citron 
tribe, and some others, arc of this nature, and should, therefore, be sown at 
once when they ripen. And all seeds that ripen at seasons at all suitablo for 
sowing may be advantageously sown at once. This is nearly always the safest 
plan.- 


But it often happens that seeds do not ripen just at the time it is 
suitable to sow them. They must, therefore, he preserved until this season 
arrives. This preservation improves the germinating power of some seeds, 
such as kikar, phulai, oak, &c. When it is necessary to keep seeds, they should 
be stored in a dry , well-ventilated place, where they will not. suffer from damp , 
or in pits excavated in dry raised ground, where excess of air and moisture 
i* excluded, and where they can be preserved from the attacks of insects 
and vermin. One of the best ways is to pilo them loosely, not too thickly, 
on a pukka floor. This allows the seeds to be turned over now and then, 
which is very necessary, particularly when first gathered. As a protection 
against insects, where those are more than usually prevalent, it is often useful 
to mix the seeds with hitter leaves, such as nim or bakain, or powerful smelling 
drugs. Bats, mice and smaller vermin may be kept off by storing the seeds 
in gharr&s or tin-lined boxes, if in small quantities, or in the drawers in an 
almirah. Seed can also he well kept and protected from damp suspended 
from the roof of the godown in sacks, or in large baskets supported on trestles, 
and by similar devices. 

Seed which has been allowed to become damp is difficult to keep sound ; 
it either mildews or ferments. "When first stored, this should be seen to and 
tbe seed carefully dried in the shade. Reed which is naturally full of moisture 
or fleshy seeds may be stored in a box or gharra mixed with dry earth or 
charcoal dust. It iB, however, generally preferable to sow such seeds at onoe. 


5. As it is only a waste of labour and money-to sow bad seed, whenever 
SotmdneM of wed. t,lt * re » an y doubt as to the soundness of seed, this 

should always be tested before sowing. -A rough' 
practical test is to place some of the seed on a nearly red hot iron plate, when 
all the sound seeds will burst before burning. A more reliable test — which, 
however, takes a longer time— is to sow some of. the seed after counting or 
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Weighing in a pot of moist earth and keep it (if in the dark all the better) in a 
warm place. The number of seeds which germinate will show tho quality of 
the seed. 

6. It is impossible to giro any general rales for estimating the quantity 
a / j of seed that will be required to sow a given area 

Quantity o »qu . or £ 0 produce a given number of plants. Some 

seeds germinate freely, some the reverse ; accidents supervene, and so forth. 
But the following statement will, when sufficient allowance is made for failures 
in germination, &c., give a rough idea of the weight of seed, when cleaned, 
that will be required to produce a given number of plants of some of the 
commoner kinds of trees : — 


Number of 


Name of tree. 

Hcerin to the 
(teer. 

Name of tree* 

• 

Kikar 

in 

• 



6.240 

Punch 





Kbuir .. 

>•• 




26,34 4 

A in rut 

• a# 




Wilayati kikar 



mmm 


10,336 

i'eur ... 

... 


... 


l'huiiii 

Ml 


■ a. 


28,448 

Kitha 




•• 

Sirin 


... 


... 

7.424 

Tauiurind 




... 

Olii ... 





33,248 

Uuliura 


... 


... 

Bad ... 


Ii# 

... 


1,018 

Jiiirrur 


... 



Muhwa 





410 

Ki.uihar 


... 


... 

Kuchuar 

... 

... 


(|> 

0,524 

Ber ... 

... 

... 

... 


Hemal 



... 


25,248 

Butajan 


... 



Oiichra 

... 


... 


G3« 

SilllK* 

... 




6 maltha 


Bii 

... 

... 

6,432 

Spruw-fir 

Ml 



... 

Tiiu 

... 

••• 



865,604 

>ilveMir 

... 

... 

... 

... 

Klhirk 

... 

••• 


... 

4,320 

IU>rsc-cheBtnut 

... 

... 

•e» 

hiiSln 





16.820 

DemUr 

... 

... 



Burn a 

. . . 




34,496 

Twisted cypress 




Slusbum 

... 




23,071) 

| Walnut 

... 


•*« 


]<n<] uat 

... 

... 



910 

Blue- pine 

... 


... 

... 

f'httlaa 

... 

... 


... 

2.450 

Apricot 

... 




l>li Amman 

... 


••• 


2,850 

1 '1 ii m 

... 




klnnwo 

• a. 




42 

Wilrl near (kuint) 



• • • 

Hakuin 

... 




1,280 

iSilvor-ouk 


... 



N INI ... 

V 


• • • 


10.850 

Mulin (CaloiAnthiifl lariica) 



('him pa 


... 

|M 

... 

5,800 

Dillimia Indicu 

... 



Khirni 

... 




6.456 

Wood-apple (kuit) 




Pahanjua 

... 



... 

6.600 

Asuka 

... 




Ktunu) 

... 



... 

6.398 

Maple 

... 


... 


Arnla ... 

... 

... 


... 

12,528 

Bajiu 

... 

■ »» 



rhil ... 

... 




6,976 

Elm ... 

.. 




Sukhchciu 

... 




4GS 

Bamboo (B. arundinacca) 




Number of 
seeds to the 
seer. 


i cm 
14.968 
4 -\ 7 “* 
t>r*s 

2,. -, *76 

a I** 

4 2d 
1 ,.120 
].s:»o 
1,000 
3.120 

26,762 

.14 

7.1 

150.800 

120 

16.264 

720 

1.002 
1100 
410 

10.49* 
•**'..144 
22 .'HO 
M 
7 ,232 
4.:wo 
39,092 
2b 1 M , .0 


Direct Sowings. 


7. There are comparatively few instances in which sowing the seed 
Piue& iii which direct sowings -re ndvis- direct, in the places where it is wished the troes 
bltt - to grow to maturity, is the safest or most econo- 

mical method of propagation. 


By making use of a nursery, the seed can bo sown in a' highly prepared 
soil, and the young plants carefully protected against all harm. Sown direct, 
the seed is liable to be oaten by insects or birds, the young plants that come up 
liavo to withstand the effects of sun and drought or frost, and arc liable to be 
choked by the grasses that spring up with them. But groves or topes of hardy 
indigenous trees, Buoh as phulni, her, kikar , sissu, 1wr.ie-che.snut, oaks, the chi l 
pine, &o., &c-, may sometimes be produced in suitable situations by direct 
sowing. In most cases it will, however, be more economical to plant trees ; 
for where direct sowings are made, there will always be failures from all sorts 
of causes — bad seed, bad sowing, attaoks of insects or birds or mice, or deaths 
from frost or drought or sun. These accidents will cause blanks, which will 
have to be resown year after year, and this will probably in tho end make the 
operation more expensive than planting. Besides, the crop will be patchy, trees 
; of all ages being mixed together. 


Where it appears advantageous to produce a grove or young forest by moans of direct sowings, the 
Prrpsrstion of th« ground for ground to be sown must first im cleared and worked up. In most 


broadcast aowiug. 


cases, after the preliminary clearing, all the necessary cultivation can be 
done by ploughing! and! where this is possible, it will be the cheapest 
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way. The ground ought to be turned over, {(possible, at least six months before sowings are oommeneed 
and ploughed or dug up several times in the interval. The beat season for giving, the first cultivation is 
after the rains, while the ground is stifl moist. The land so prepared may then be sown broadcast. 
But bettor results will be obtained, as a rule, by sowing along prepared lines, or trenches S to 10 feet 
apart. This is especially the case where s large area haa to be sown and the laud ie irrigated. 


Where the cultivation of the whole area is too expensive, good results can generally he obtained 
Partial sowinn iu prepared bv a partial clearing and oultivation of the ground. This may be done 
place*: tf P P along the ridges or sidoe of irrigation trenches, or along furrows or 

strips cleared at regular intervals over the land ; or plots, holes, pits, 
or mounds may be prepared at regular or irregular intervals throughout the laud. 


Ou irrigated ground sowing along trenches will be found to be better than flooding the whole 
area and sowing broadcast. The trenches should be parallel, at from 5 to 10 feet apart, and 1 foot 
deep. The seed shonld be sown on the earth thrown np from the trenches. When the rainfall is small, 
but fairly sufficient, trenches to catch the rainfall will be found to answer well on sloping ground, but 
tha seed should be sown both in the trenches and on the ridges. 


Prepared strips, cleared and cultivated, may bo sown in die same way. This is the best way of 
sowing wherever irrigation is not required, such as land liable to be flooded, ^or sailiha land near 
a river, and open spaces where the rainfall is abundant. Mounds are sometimes used in very 
wet places, such as hollows whero water lias, and so forth. Heed may be sown, or trees or cuttings may 
be planted, on such mounds with equal success. Where the trees nre protected from injury after they 
come np, direct sowings are more oftou successful in such situations than elsewhere. 

Plots or other prepared places are treated in exaotly the snmo way as the strips. It is necessary some, 
times to sow in this manner where parallel trenches or strips cannot be made, as, for instance, where there 
are numerous stumps of old trees or rocks and boulders on the ground ; or in saildba land, where there are 
demo tufts of kiln a grass which it costs too much to dig out. The only objection to these plots is that 
supervision is more difficult than in the case of parallel lines. 


Sowings in Nurseries. 


* 


8. When it is desired to establish trees by planting instead of sowing 
(Junes iu which it i» necessary to grow them in fcho places where it is intended they 

trees from seedlings rained iu a nursery. should gTOW, it is necessary, Unless self. SO Wit 

seedlings are collected (which is not often possible), to sow the seed in a 
garden or “nursery,” where the young plants may be carefully watered and 
attended to until old enough to be planted out. When isolated trees have 
to be grown along roads or streets, or when graves have to be formed on 
ground covered with jungle, this is the only safe method of propagating them. 


9. The ground selected for a nursery should, if possible, be of good soil, 
t such as would be chosen for any other garden. 

6ut Soils on which tho common crops of the country 

grow well will generally be suitable. In the drier districts the thorny vegetation 
on unirrigated land gives the soil an appearance of poverty j but very generally 
such soils, if irrigated, will be found to be fairly fertile. The soiL should be an 
admixture of clay and sand with gravel, and the finer portions when moistened 
and prelsed between the fingers should not feel very gritty. 8andy soils do 
very well, but stiff clayey soils, though fertile, are not good for tree-growing, 
and are especially bad for a nursery. Such soils generally show deep cracks in 
the surface during hot, dry weather, lhese soils are difficult to work up by 
digging, and the young roots of growing plants oannot easily penetrate into 
them. The nature of the subsoil , provided it is permeable, is not of much 
importance. But au impermeable subsoil— a kunkar bed, for instance— is bad. 


Laying out uui scry. 


10. The site being settled, it will be necessary to clear, fence, manure, 

work up and lay out the ground for sowing, and, 
where irrigation is necessary, to make the requi. 
site water-channels. In all cases a nursery should be regular in shape j 
rectangular if possible. This facilitates laying out the beds and trenches, cal> 
culating areas to be sown, and so forth. 


In preparing the ground, all stumps and roots <>/ trees anjl large stones 
should be removed, the surface made fairly level, and the whole ground well 
cultivated, so as to give the seedlings a thoroughly, permeable soil to develop 
their roots in. This, cultivation should be commenced after the r ains and 
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repeated several times before the sowing season. Moderately deep cultivation, 
about 2 feet, is sufficient. For transplanting it is better that the roots should 
develop near the surface. 


11. In preparing the soil of a nursery for the first time, it will generally be 
Manurin the mu necessary to improve it by adding manures, mould, 

#n * • or prepared soil, according to its requirements. 

Stiff clayey soils will be improved by the addition of sand or silt from a canal, 
or of charcoal or brick- dust. Sandy soils will be improved by the addition of 
fine clay or silt from the bottom of a tank or stagnant pool. Lime may be added 
to peaty ground, or recently broken up grass land ; both stiff clays and loose 
sands are improved by it. The best general addition to the nursery soil is, how- 
ever, vegetable mould ; that is, leaves and weeds which have been well decayed. 
Such mould should be prepared in every nursery, in pits two or three feet deep, 
situated in a shady place. One of these pits should be filled from time to time 
by leaves, weeds, &o. These should bo kept damp by occasional slight water- 
dogs, and so allowed to decay slowly until ready for being mixed with the soil 
of the seed beds. 


After the nursery has been some time in use and crops of seedlings have 
been removed, the soil will become exhausted unless manured by some vtroa/ 
manure. The most easily procured is farm-yard manure, obtained by rotting 
the droppings of domestic animals in pits similar to those used for preparing 
mould. The droppings should never bo used fresh. From 300 to 400 tnauiuls 
of such manure should be given per acre. For old fruit trees more powerful 
manures, such as bone-dust, poudrette, &c., will be found useful. 


12. The ground must then be formed into beds for sowing. The paths 

Laying ont the nursery bed.. ? r tenches between the beds should be from 0 

inches to 1 foot deep. The beds ought not to be 
more than 3 feet broad, so that the coolies can reach half-way across them from 
either side jvhen weeding. But it will frequently be better to sow on parallel 
ridges than in beds. Seedlings will grow with greater rapidity on such ridges 
than in beds, and will be more easily transplanted. The mads and paths should 
be laid but so as to meet local requirements, and should divide the nursery iuto 
more or less equal rectangular divisions. 


In the hills, or in hilly or very broken ground, small nurseries will have 
to bo made wherever sufficiently level places can bo found. In such ground 
the beds should be made nearly level, as otherwise the soil and seed will bo 
washed away. Any water coming from the ground above should be diverted. 


Before being sown the soil of the beds should be worked up very 
finely , with the hand, raked levol and smooth, and then slightly pressed down, so 
that the seeds may not bo exposed by the washing away of the soil. The 
ground should be moderately moist, but not sufficiently wet to stick readily to 
the fingers when being handled. Some seeds will not succeed unless sown in 
very carefully -prepared beds in which the soil has been mixed with charcoal 
or brickdust, Ac. Some require such special protection against vermin that 
they have to bo sown in oases covered with wire-gauze, &o. But as the culti- 
vation of such delicate seeds without tiic aid of a skilful horticulturalist is not 
recommended, it is unnecessary to describe these special methods here. 


13. Mar.y seeds have a hard outer covering, and do not readily absorb 

the moisture necessary to enable them to develop 
Sowing the wad. and burst their shells. Such seeds before being 

sown should be soaked in water and frequently stirred for a considerable time, 
or they may be put in heaps and moistened or buried in moist manure or 
, damp sand, where they get both warmth and moisture until they are about 
.to germinate. When sown in prepared beds, the seed may be either sown 
'broadcast or in parallel drills or furrows a few inches apart. Drills or 
furrows, as a fule, are best, as they require less seed, and the seedlings are 
more easily kept free from weeds and readily removed when they come to 
be transplanted. The sowing should be carefully done. The seed should not be • 
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thrown down in one plane by handfuls , but evenly and thinly strewn by hand, or 
by other means, in the same way that ordinary food grains are sown. After 
being sown the seed should be covered with earth, so as to prevent its being 
blown or washed away, devoured by birds, or injured in any way. But it should 
not, as a rule, .be covered with more earth than about twice the thickness of the 

seed itself. For making the 
furrows, the best way is to have 
strips of wood of the required 
size nailed on to cross-pieces in 
^parallel lines at the distance 
apart, it is desired to make the 
drills, and to press these into 
the beds. Large seeds are 
Usually put in one by one 
by hand, but small seeds can 
more easily be poured into the 
furrows from a bottle or horn. 
Very small light seeds should 
ho previously mixed with 
finely-sifted dry sand. Fine 
mould or manure should also 
be placed along the bottoms of 
the furrows. When the seed lias bpcn sown, earth, or, better still, finely-sifted 
vegetable mould or manure, should be tilled in over the seed to the proper 
depth. 



Sowing board. 


34. As a general rule, the early spring, just before the leaves appear, is 

the best season for sowing in the plains where the 
Ffucon for sowing. ground must he irrigated. Where the rainfall is 

more abundant, as in the lower hills, the commencement of the rninv season is 
the best time to sow. But some kinds of seeds, as already noted, must be sown 
at once whenever they ripen ; and in the higher hills, where snow lies throng' lout 
the greater part of the winter, the best time to sow is the autumn, as the seed 
will ho preserved under the protection of the snow until the spring. 


15. In tho dryer plains it will he necessary to keep the seed-beds evenly 
Treatment of Ne ,n.ci« «fier sowing. i,n(1 moderately damp, not soaked one day and dry 
Noxious unimnlH and vermin. the next, from the time of sowing until the com- 

mencement of the ensuing cold weather. The freshly-sown seeds and the young 
plants as they come up are sought after by a horde of enemies. Birds and 
monkeys can’ best be kept, away by watchers, hut it is also useful to spread thorny 
branches over the seed-beds Bats, mice and moles may be trapped ; the former 
can be poisoned by grains of wheat prepared with strychnine, llares, and 
especially porcupines, are more difficult to deal with. Various chemical prepara- 
tions have been devised for keoping off insects. Wood-ashes sprinkled over 
the beds have sometimes a good effect. Grubs which gnaw the roots have to be 
picked out one by one. White-ants are often very destructive, but the drenching 
of the soil by irrigation keeps them away. The best possible precaution with 
hardy kinds of trees is, however, to sow good fresh seed very thickly at the 
proper season, when it will germinate quickly, and in well-prepared beds, where 
the young plants will be vigorous and grow fast. As a rule, a sufficient number 
of seedlings will then survive all injuries. 

36. It will generally he neces -ary to shade the beds from the midday 
shading tho sced-hed* from frost aiio sun . M.ovc&bls screens made of kdna or other 
from u. easily procurable grass aro the best, but a light 

covering of branches along *t he lines of -seedlings will sometimes serve the pur- 
poso. Very frequently seeds are believed not to have germinated when in ' 
reality they lirve do .e so, but the young plants havo been burnt up by the sun 
as fast as they appeared. During the cold weather, when frost^prevails, young 
plants should also be covered at night by mats or tatties. Frost, next to insuf- 
ficient rainfall, is the greatest enemy to tree-growing met with in the Punjabi 
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Shady branches stuck between the linos of seedlings are also a olioap and useful 
protection against frost. The ground between the lines of seedlings may also 
be covered with straw during the winter mouths to keep the roots warm. 


17. It will be necessary to wood tho seed-beds two, throe, or more times 

during the year. This is particularly the case 
Weeding i»c a. j n irrigated grounds during the lint, weather, 

when the growth of jungle is extremely fast. The ohiof weeding season is 
from April to September. 


18. The beds after boing sown should occasionally be worked tip and 
. , , not he allowed to “cake,” as some seedlings. 

Management of t e*eo • ». when germinating, cannot*easily foroe their way 

through the soil. This loosening of the soil is best done with a fork or small 
pick. The leaves of young seedlings, when the surface of the soil becomes 
hardened, sometimes assumo a pale, sickly colour, tho hark contract#, and they 
become “ hidebound I.” If when in this state the soil is carefully hoed anti 
’worked up between them, and the bods are irrigated, new shoots are frequently 
formed and the' seedlings recover. When the seedlings are too thick, they 
must be thin ued out as they grow, so as to leave room for development. Tho 
more weakly plants should be removed, and the more robust favoured. Hut a 
uniformly equal distance between the plants is not. necessary. All young 
plants with good stems, clear hark ami line leading shoots should he left, ami 
any weakly plants interfering with their growth should be removed. 


Sickly plants, which have suiTero 1 from frost or cattle, &c., may 
be improved by cutting the stems clean off at the level of the ground, and thus 
causing coppice-shoots to take the plaeo of tho old stems, the ground being 
lioed and irrigated at the same time. 


11). By thinning out seedlings sown on ridges as they grow larger, until 
, , ,, the seedlings stand at from six inches to ‘one foot 
• trom each other according to size, transplanting 

in the nursery may be often avoided. This is a most important point id this 
country, where, owing to the carelessness of the labourers ami tho difficulty of 
obtaining good supervisors, the roots of the seedlings are apt to he injured 
during transplantation. This plan of weoding down, instoad of transplanting 
in tho uursery, is recommended wherever very large seedlings are not. 
required, as, for instance, where tho seedlings are to he planted out closely in 
lines iu a i'oueed euelosure to form a gi’ove. 


20. Where the seedlings are left for any considerable time in tho sood- 
Ouriwinimii <>f tap-root of seedling* bods, it will he necessary to cut. off the long 
left, in tins nursery “tap-root” ill tllO CftSC of most kinds of trees 

which send a long root down into the soil ; otherwise tho lifting of tho seed- 
lings would bo difficult., and would cause damage to their roots. This shorten- 
ing of tho tap-root causes the seedlings to form a bushy mass of line rootlets 
near tho surface, which can ho removed without injury. Tho tap-roots 
can easily ho cut off with a sharp spade, or, if the seedlings are growing 
in lines, the soil can be removed along one side of the lines and the tap-root 
of each seedling cut off with a knife. The tap-roots of pines and firs should 
not be cut off. These kinds of trees should be planted out while small, or, if 
large-sized seedlings are required, they should he transplanted in the nursery 
while very young, and ufterwaid as often as may bo necessary. 


21. Where largo-sized plants are required for planting out along road- 
_ , , . sides, &c., it is necessary to transplant the seed- 

Transplanting when necessary. Ung> from the Bee d-beds to other beds in which 

they will be at a greater distance apart, and so be able to develop large manage- 
able roots and grow to the size that is required. Tho plants should be “ lifted " 
from the seed-beds as soon as they are of a convenient size to handle. The 
roots if injured in transplanting should be pruned with a sharp knife. The 
older the seedling the more care the operation of lifting and transplanting 



requires. Quite young seedlings, if the soil is light and moist, may even be 
pulled up by the hand without being injured. But older plants cannot be 
treated in this way, and it will often be necessary to transplant them with all 
the earth that adheres to their roots. 

« 

A cheap and expeditious way of lifting plants from the seed beds, when 
the seedlings have been sown in drills, is to dig a trench at a short distance and 
parallel to each line of seedlings. The plants can then be pushed into the. 
trenches helped by the spade from behind. 

For road-side planting standing trees are required, *. e., trees having a 
clean stem of seven or eight feet without branches. During the growth of 
plants required for this purpose the side shoots should be removed, none being 
left until the tree has attained the desired height. 


22. The seedlings may be replanted in trenches dug in the transplant- 
.. . . .. ing beds, or, if they are large, in pits, the roots 

in all cases being gently placed m their natural 
position, and not, as coolies will do if not closely watched, doubled up into what- 
ever shape may be most convenient to make them “ sit ” straight while the earth 
is being thrown in on them. Before being planted in the nursery lines, all broken 
roots, &c., should be cut off above the point of injury with a clean cut of a 
sharp knife. Long roots that require curtailing may also be removed in the 
same way, and dead or dying twigs cut off. Good soil or leaf-mould, or light 
manure, should be strewn over the bottoms of the trenches or pits in which the 
young plants are put and brought in contact with the roots. The seedlings 
should be replanted as soon as possible after being removed ; otherwise the 
finer roots, which are of the utmost importance in the life of the plant, are 
liable to dry up. Where immediate planting is not possible, the roots should be 
protected by damp grass, or light soil thrown over them as they lie. Dipping 
the roots in mud, as is often done, is not advisable, as the finer roots become 
entangled. When taken out of the beds, the seedlings should not be thrown 
in lidaps anyhow, but should be neatly laid, roots down, against the side of a 
trench until removed. Tho work of digging out, removing to the trans- 
planting beds, and placing on the ground should bo done in an orderly and 
systematic manner, and more seedlings than oau be replanted within a reason- 
able time should not be dug out. 


23. It will generally be necessary, when seedlings have to be kept in 

Several tranaplnntationi sometimes tll6 nursery for Bi number of ycai’8, 08 happens 

i...cci«»ry tor lar-c seedlings. sometimes, especially in the colder climates of 

the hills, where growth is slow, to transplant the seedlings several times over 
in tho nursery lines. In no other way can fibrous, compact roots of the form 
most convenient for trausplautiug be obtained. 


24. In the plains, or in the hills as a general rule, the oold weather 

a . . . „ well before the young leaves begin to come out 

eason or ransp^n mg. j g ^j 10 best season for transplanting deciduous 

trees, and the first six weeks of the monsoon for overgreen ones. In dry 
districts, where irrigation is impossible, all transplanting should, however, 
be done during the rainy weather. 

25. Tho troes transplanted should bo watered immediately they are put 

.... , . .. into the ground, and in the plains this should be 

P'oocKm. repeated at frequent intervals during .the whole of- 

the hot weather, and until October iu the south of the Punjab. 


If the nursery is fenced in, the young plauts will : require but little other 
protection. The transplants will require to be weeded and tended; and the 
ground should be hoed up occasionally. The plants will sometimes require to 
be pruned into a good form, and duriug tho winter protection from frost will' 
often be necessary. 
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Raising Seedlings in Pots and Baskets. 


26. Seedlings may often bo advantageously raised from seed sown in 
flower pot§ or boxes, the weaker seedlings being gradually removed until only 
one remains. Or young seedlings from the nursery beds when quite small may 
be pricked out into the pots and sent off to the place where they are required, or 
where they oau be looked after until old enough to be planted out. 


This method of raising plants in pots is a favourite one with gardener*. 
It is a very good way of raising delicate seedlings or those of which the seed 
germinates with difficulty, or is much preyed on by birds or vermin. 


It can also be used for planting out small areas, and whore, in order to 
.secure the supervision of the local officials, it is wished to grow seedlings near 
a kacheri or public building where no place for a nursery exists, this method 
is useful. Under the orders of Governmeut the system has been largely tried 
in the Bombay Presidency. 


“ For planting , the seedlings are kept in the pots, usually for rather less than one gear , then carted 
out to their site and planted. This method is good enough where the area to be planted out is small . and 
water can be made available for the plants after potting , as alongside a tank or canal. In the pot-culture , 
of trees the following method should be followed as nearly as possible 

u Ad /toon a? ths seedlings are. large enough to handle easily, they should fye put singly into pots 
4 inches in diameter at the top, and , as soon as the. roots have reached, the sides of the pot , the plant should, 
be. shifted into a bigger one G lo 8 inch?* in diameter . By the time the root hare nearly filled the pot, 
the plant will frequently be. large en m fit to plant, out. fj this cannot be done , it may hr. shifted into a still 
larger pot , the object being to prere.nl the roots becoming so matted together that they cannot be. readily 
separated. A plant in this condition is said to be. “ pot bound." Watering plants in pots is almost 
invariably performed by notices in an imperfect manner ; a small quantity is given frequently, but sel- 
dom enough toicet the inhole of (h * etrlh in the pot . Water should hr given a* often as the earth gets 
dry and before the ffiant begins to droop , and at each application sufficient should be given to go thtough 
and run out of the bottom of the pot . 

c< Where irrigation is available , or water is easily obtainable , plants from pots can he put nut at 

almost any sea. on of the yegr. If done in the dry weather more care is required at first than if done 

during the rains. 

“ TF'.'A careful handling , if the pots are reasonably good , they may be used over and over again ; but 
before using a second lime they should invariably be thoroughly washed inside and out . 

41 In moving or shifting a plant from one pot to another or to the open ground , the plant is taken 
in on-i han f near the. earth, turned upside down, and the rim of the pot gently tapped mi a post or piece 
of wood un'il it separates from the earth, when it may be lifted off with the other hand , 

4< If dirty pots are used, such separation is not readily effected. 

“ A well drained pot is in every case essential , and this is effected by placing a piece of broken 
pot over the hole in the bottom and a few small pieces above. These should again be covered with moss 
or leaves to prevent the sail mixing with the drainage material . 

44 When transferred to the open ground, the pot should be entirely removed and a fern of the 
principal roe's opined and spread out in a radiating manner all round the tree, covering in with soil in the 
usual way , pressing it down and watering . It will generally be necessary to water the plants a few 
hours before taking them out of their pots, as if the ball of earth is quite dry when put into the ground, 

water will not readily be nbwbed on account of the soil which was in the pot being harder than the 

newly moved earth in which it is placed. ” 


27. It is very important that the soil used for growing plants in pots 
potting «oii. should be good, as the plants have so little soil to 

grow in. Vegetable mould made from leavos, &n. f 
mixed with an equal quantity of s table-manure wbioh has been allowed to decay 
for one or two years makes an excellent potting soil. Whore ordinary soil is 
used, it should.be taken only from the surface, where the air has been able to- 
act on it- 


1 °l 
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Bepboduction by Cuttings. 


28. The branches of most broad-leaved trees, when cut off and placed 

in moist soil during warm weather, will throw 
Mewing ? term “cutting." out roots, and, in the light, leaves. Tke banyan 

and other figs, willow, far&sh, simal, and a great many other well-known trees, 
possess this power in an extraordinary degree.^ Suoli branches when used to 
reproduce trees are called “ cuttings." 

29. This method of reproducing trees is well understood and popular 
Cnm in wbicb it fa advantageous among the people of the country, and is very 

to reproduce trees by cuttings. often the easiest and cheapest method of pro- 

pagating certain kinds of trees. But such trees are apt to be unsound at heart, 
and are shorter lived than trees raised from seed. Cuttings may either bo put 
out direct in the places where it is wished to grow the trees, or they may bo 
set in a nursery uutil thoy have struck root aud then planted out in the same 
way as seedlings. 

30. Large cuttings of suoli trees as oan he reproduced by this method may 
i.«rgo cuttings set direct where the sometimes be advantageously planted direct along 

tree* are to grow. road-sides, &e., when the ground can bo well 

irrigated (in tho plains'', or when tho rainfall is sufficient and the soil good. 
, From their height and stoutness they are little liablo to injury from men or 
animals, and, when they oan be used, they do away with the necessity of making 
* and maintaining expensive nurseries. Such cuttings should be from 6 to 
10 feet long, and should be set 2 feet to 3 feet in the ground, in holes or pits 
prepared for them, of which tho soil at tho bottom has been worked up so as 
to enable the cutting to throw out roots at its foot. The end of the cold 
weather, early spring, and rains are tho best seasons for making such cuttings. 
The lower section of the cuttings should be oblique, and the upper or exposed 
end should be plastered over with cowdung mixed with clay. In dry situations 
water should be given during the dry weather for the first year or more until 
the ctftting is well rooted. 

31. Small cuttings of fardsh, willow, poplar, mulberry, and tho hundreds 
Small cuttings put out direct whore of other trees that grow welk from cuttings may 

.they are to grow. also bo put out direct to form groves, particularly 

in moist places in the plains, along river banks, &c. Such cuttings (it being 
wished to cover the ground as soon as possible) should bo put into the soil 
obliquely, so that., no part of their length being far below the soil, roots may be 
developed quickly. They should be put in holes previously made with a stake 
or dibber; unless where tho soil is very moist or loose, such as tho mud or sand 
on the bank of a river, for instance. Tho cuttings should be set out in regular 
lines just os seedlings are put out. But as thoy do not cost much, they may 
be put much closer. 

Fither young branches, from near the ground, or shoots from one to 
four years old, may bo taken to form cuttings. The branchlets may be pruned 
off, leaviug only the buds, two or three to each cutting ; or thoy may be left on. 

Bamboos may be treated in the same way, tho stems or shoots being 
cut into section^ of two or three nodes' or knots* length. These may bo com- 
pletely buried, or some of the nodes may be left above ground. Shoots a little 
over a year old should bo used, as very young shoots are not sufficiently well- 
wooded or solid enough. 

32. But, in the conditions found in the Punjab, it is generally better to 

Rm»u cutting* grown in a nurscrj : ' keep the cuttings in a nursery until they have 
method of making the cutting* formed the j r ropts> For ^ cut tmgS, Well- 

ripened, strong shoots, ofee to three years old, should be selected ; the still im- 
mature upper portion rejeoted, and the rest pruned and out into lengths, each 
of which should bear two or three buds at its upper end. Cuttings should not * 
be less than three joints in length, but otherwise the smaller the better for a 



nursery. The cuttings should be placed in the nursery beds in fine .sandy soil, 
and moderately, but regularly, watered. As these cuttings are to be removed 
and planted out, they should be set in the ground straight. The end in the 
ground may sometimes be out obliquely, as, until the roots are developed, it is 
by this section that the. euttings can absorb the water they require. It is 
important that the out should be made close to the under part of a joint, and 
that until the cuttings have taken root they should be proteoted from bright 
sun and hot winds as much as possible. An upright fence to the south and 
west will act as a shade. 

83. The cuttings may he planted out as soon as they have struck root. 
?! Anting oat catting* from the The rainy season, two or three months after 
“ uwer y- they have been put into the nursery, will, as a 

rule, do well. As cuttings require very little special oare in being packed for 
transport and take up little space, they may easily and cheaply be sent to long 
distances. For long journeys they may be tied up in bundles like seedlings, 
or packed in baskets lined with moss or leaves, or they may be put out in 
nurseries where prepared until they are rooted, and then dug up aud despatched 
' tied in bundles in the same way as recommended for seedlings. 

Reproduction by Root-suckers. 

34. The method of digging up the ** root-suckers,” or the shoots which 
c«feg in which the method of propagat. spring up from the roots of some kinds of trees, 

ing tree* by sneken i* u*«d. such as olives, apples, <fco., &c., is not commonly 

used by natives of this country, except in tho ease of plantain trees, which 
they al ways propagate by this method. It is, however, the only way of propagat- 
ing some beautiful exotic trees common in gardens, such as tho Millingtonia 
hortemis, of which the seed is not fertile in this country. 

35. Suckers may be dug up and out away from any tree which sends 

• them up, but tho best way to get tliem is to <cut 

Beat vfny of obtaining sucker*. down an old but health y tree, carefully fence it 

in, and water the ground round its stuinp. Tho 
suckers generally take two years or more to grow to a size fit for planting out. 

' At the planting season, the young suckers should bo carefully dug up and cut 
from the old roots with a sharp axe, a sufficiency of root being left to them. 
They can then he planted out in pits in tho same way as seedling trees from 
the nursery are planted. They require a good deal of watering at first. Cuttings 
from the roots of trees that throw out root-suckers may also ho used for propaga- 
tion. Cleau cut piecos, up to a foot long, of tho roots arc buried obliquely in 
the soil with their upper ends just below the surfaco. The soil should be well 
worked up and kept moist. This method is used for producing hedges, &o. 

36. Date-palms aud bamboos are best propagated by “shoots,” which. 
Propagation ot date-palm* and bam- though not true suckers, are often so called, and 

io °- are best obtained aud treated in the same way. 

The reasons for using this method with these two plants are that the scod of 
* bamboos is very difficult to obtain, as that plant does not seed every year, and, 
when it does, many years olapse before the shoots attain their full size from 
seed. Transplanted bamboo roots, however, if they thrive at all, will send out 
full-sized shoots in two or throe years. As to the date-palm, it is easily raised 
from seed, but doos not, as gardeners say, “come true;” that is, the fruit of 
the seedling may be much inferior to that of the parent tree. The fruit of 
date-suckers, however, is the same in quality as that of the parents. 


Layering. 


- 87. The method of layering is only used in this country for propagating 

^ .. . ‘ . ornamental and fruit trees. Mangoes, loquats, &c., 

■ ' Ujen g ' &c., are very generally reproduced by this method. 

It is, however, commonly used to propagate shrubs and sometimes large 
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timber trees in Europe, and might be used in India also. To reproduce a tree by 
this method, the branches are bent downwards until they can be brought 

in contact with the soil, either in 
the ground or in pots raised on ft 
platform and firmly Sfoured by 
pegs or by a stone on top/' The 
soil, which should be light 
" potting soil ” or mould, is heaped 
over that part of eaoh shoot which 
touches the surface, and the tree 
is left alone for a season, after 
which most of the branches so 
treated will be found to hare 
taken root at the point of contact 
with the soil. A slit should be 
cut in the branch being layered 
at the bont part where it touches 
the soil, by drawing a knife obli- 
quely across it, on the lower side 
below a bud, upwards, for about 
an inch, towards the end of the 
Method of securing stem in layering. branch. This slit should be kept 

open by placing a small stone in 
it. 



A glmrra of water, with a small hole for a “ drip," should bo placed 
over each “ layer” to keep the soil always moist, and during dry weather the pots 
should be covered up with straw, &o. Layering may ho performed at any 
time, but the best seasou is at the commencement of tlio hot weather, when 
the leaves commence to come out. These rooted shoots are then ciu off the 
parent tree and planted out like other young trees. This plan has all the 
advantages of planting by suckers and all those of planting by cuttings, while 
it is more certain than the latter method and requires less care. But trees 
grown from cuttings are often unsound at heart, whilst thoso grown from 
layers are souud. 


Coppicing. 


33. The method of 


Coppicing and pollarding. 


! coppicing ” or growing “ shoots from tree-stumps " 
may be usefully explained here, as it is also a way 
of reproducing trees. “ Coppice" (from the 
French word “ coupes ”) means a wood or tree which has been cut down and the 
shoots from tho stumps allowed to grow. Nearly all broad-leaved trees will, if 
cut down when not too old, throw out “ shoots " from their stumps; and by 
cutting off the stump, or “ stool," close to the ground, such shoots will take root 
separately and have an independent existence. All coppice-fellings should be 
made either daring tho cold weather, or just at its close before the new leaves 
come out. Fines aud cedars (deodar) and similar treos do not threw out 
coppice-shoots. 


Coppicing should not be confused with pollarding , which consists in cutting off the stem oi 
a tree at a height of six feet or ir. >ro above the ground, If healthy, most broad-leaved trees will after 
this send out shoots much vn »ve numerous than those or a coppiced tree, but smaller and mostly grow- 
ing outwards, not upright as in the case of coppice. These shoots are merely new branches, while 
those of a coppice.! tree, when cot level with (jh* ground, become stems. Pollarding is sometimes 
useful in order to furnish vw annnal or biennial supply of fodder or Btnall branches for fuel, but trees- 
are in no senso repnjduced by this operation. 


Propagation i»v Grafting, Budding and Inarching. 

39. The objoot of 44 grafting," “ budding " and ** inarching ” is to produce 

Object of grafting, and meaning of the ft tr©0 JhftVWg the CXftOt qualities of OU0 of ltft- 

parents. It very often happens with cultivated 
plants, as already noted with regard to the date-palm, that the seed does not: 
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produce a plant having tho same qualities of fruit or flower as the parent. 
This result can, however, be secured by growing the tree from cuttings or layers, 
or by grafting, &o. The method is also useful as a means of securing early fruit- 
ing, and cf streugthing a weak variety by grafting it on to a vigorous stock. 
Tho operations are understood by native gardeners iu this country, and 
detailed ftwtructious regarding them will bo found iu books on gardening. 


Grafting, which is least understood by malts, consists in laying baron ith 
a sharp knife the growing portion which lies between the bark and wood of 
a branch or twig and causing it to adhere to and grow on a similarly exposed 
portion of another treo of similar kind, air and water being excluded as far as 
possible uutil the two join to form ouo tissue. 


40. There are several methods of grafting, called according to the way 
TO , . , ■ _ L „ L|L n f grafting inwhioli tho graft is made, vie., splice grafting, 

K e ‘ tongue, or whip grafting, crown grafting, cleft 

grafting , saddle grafting, <Skc. These methods will be undei stood from the 
accompanying illustrations which are taken from the “Manual of Sylviculture ** 
recently published by Mr. B. Fernandez of the Indian Forest Department : — 


Woodward ( “ Gardening in India” ), page 64, says : — “ The essential part isto cut the scion and stock 
§o that the inner bark of both may be brought together , because it is at this point that union takes place . 
The proper season far grafting is immediately before, fresh growth takes place. Now, as many trees in 
this country have two grotring seasons , a rainy season and a hot season growth , it is preferable to graft 
near the middle, of the rains; but this question can only be answered decisively on examination of the 
individual tree, to he worked upon The. scion must be offirm f well-ripened w ad, with dormant hut plum- 
buds, and the stock must be ready to start into growth This condition may be known by the buds swell- 
ing. The most, generally useful form of graft is that kno-m as the 1 tongue graft.' It is made as follows:— ff 
your stock and scion are nearly the same size, cut of' the head of the stock , then cut it down near the, centre 
for about one inch or more in proportion to its size, take a slice from the outside 01 one of the halres , 
working the knife gr rdunlly inti'w ds so as to hi •re. the tongue with the end as thin as possible, make 
exactly the. same cuts on the scion, anil the two parts should then fit together accurately, and must immediately 
be bound, together with a tape, and the union covered, with well-tempered clay or grafting wax. The 
plants must then be kept in a frame heated slight hj by a layer IK inches d/r.p of cuwdung and hares 
mixed in equal proportions. The best season for grafting is the spring , when vigorous growth is com * 
mencing 


A good mixture for covering grafts and other wounds on plants commonly used by mAlfs con- 
sists of one part of bullock’s dung and two parts of chivy soil 
caret nily k. needed together, with the addition of some '.. cly 
chopped straw, fibre or hair. This forms an excellent cohering. Tho best earth, to use is tbo kind used by 
the people to smear the walls and floors of their houses. 


Grafting clay. 


Inarching or grafting by approach consists in bringing two living trees together and causing 
InarcMn * n m " OM cutting a portion of the wood and bark from each, so 

that the inner bark of both can be niude to touch accurately. 
Tho tw » wou lined surfaces are then tied together and clay applied to keep out air. The cut portions 
should in every case be made as closely us possible. 


“ This operation can be performed at any season, but is most successful when the trees are in 
vigorous growth. It is by this means that the famous Mat ay on mangoes are chiefly propagated . 

* 

u This operation is extremely easy, very litle skill being necessary. It is usually performed 
between a large tree of a superior variety growing in the ground and a small seedling of the same species grow 
ing in a pot . The plant in a pot may be elevated in the branch of the large tree by tying it to a thick 
branch , or a stage may be erected on which a large number o f pots may he arranged. Some of the grafting 
stages at Oanesh Khind had 5,0 00 plants in pots inarche 1 to one tree. The only difficulty is to see that the 
plants. in pots are regularly watered, the soil must be kept moist, and from the position the pots are apt to be 
neglected. 


Budding. 


M Buddiny is a variety of grafting, and it is a very simple yet delicate operation . It consists 

of removing a bud from one plant and making it grow on another, 
which must be o r the same family and closely related, although 
it may yield fruit or flowers of an inferior character ; for instance, we can bud an orange on a lime tree , 
and a peach on a plum Wet, but we cannot bud a rose on an orange tree" According to tho shape of the 
piece of bark and the manner in which it is worked on to the stock, there are four principal methods of 
budding, »«., “ T, or ordinary shield, budding,” 41 square shiolf bndding,” “ flute budding,” and 41 ring 
budding." These methods will be understood from the accompanying figures which are taken from 
Mr. Fernandez’s book. Woodward says:— “ In bndding , a single bud is cut from the twig of the plant 
to be propagated ; if there is a leaf attached to the hud, the b>ade of the leaf should be cut off. Then by 
inserting . the knife about half an inch above the bud and cutting slightly inwards and downwards bring the 
knife out about half an inch below the bud* This rsmovee the bud with a email shield of bark attached 
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and generally a little bit of wood adhering to the aentreofthe ehield. Tbit bit of wood should bo 
removed with the point of the knife, a longitudinal elit a little longer than the ehield of the bark ehould 
then be ent in the bark of the tree to be worked on, and at the upper end of ihie elit a mall traneveree elit 
made to facilitate the raising of the bark ; eo that tht cut ie T-shaped. In making this cut care must 
bs ‘taken not to go deeped than the bark. If the wood is cut into, an obstruction ie formed which cauees 
injury. This point ie of special import »nee in budding the orange tree. Then, taking hold of the cut 
corner of the bark with the point of the knife, raise the bark straightly, and, inserting the handle of the 
knife between the bark and the wood, raise the bark on both sides sufficiently to allow the bud and itt 
little shield of bark to be slipped in ; then close over the cut edges of the bark and tie with tape or 
worsted thread, or, perhaps better still (because not liable to contract or expand by change of weather ), 
the sopat or strip of fibres obtained from the stem of a plantain tree. ” 

" The proper season for budding is at any time when both the tree which yields the bud (the Mt'on) 
and the tree which receives it (the stock) are growing freely. ” 

As soon as the scion has bocome united to the stook, the ligature should 
be removed and fresh one put on somewhat more loosely than the one taken 
off; and in the case of budding the portion of the stock above the bud should 
be out off as soou as the latter begins to grow. 


THE FORMATION OF GROVES AND AVENUES. 


Selection of Nurseries. 

41. Although groves of trees may, in some cases, be formed by means 
of direct sowings, or by cuttings set direct without the aid of a nursery, tboy 
will generally require to he planted with young trees reared in nurseries, and 
nursery- grown trees are also required for planting up avenues of trees. 

In nearly all cases, then, the first operation in carrying out a scheme 
for the formation of groves and- avenuos will be the selection of sites for the 
nurseries that are required. 


42. Nurseries should, as a rule, be made as near as possible to tho place 
_ where tho trees are to be planted. For first 

empornry nnrocnis. operations, such as establishing groves or lines 

of trees along new roads and for planting operations in tho hills, where 
transport is very difficult, and where the climate and vegetation varies with 
each elevation, it will generally bo advantageous to make small nurseries, 
capable of supplying tho number of plants required, at each grove or along each 
road or section of road to be planted. Such nurseries are merely temporary 
tree gardens. But this principle should not be carried too far, as nurseries, 
if numerous and scattered, are liable to be neglected. 


Permanent nurseries. 


43. But it is also often desirablo to establish permanent nurseries at 

central places for the continuous supply of the 
seedlings required in the neighbourhood. As the 

growing of nursery seedlings of different kinds requires great care, skill and a 
settled management, and the preparation of the ground is expensive at the 
outset, it is always best-, where seedlings arc liable to be constantly required, as 
for instance to kocp up the avenues and groves of trees round a station, to 
establish a permanent nursery for those workB at a conveniently central place. 
The same general rules apply to both sorts of nurseries. The young trees in 
temporary nurseries have to be sown and tended with the same care as in 
permanent ones. But the latter are naturally more carefully laid out, better 
and more permanently fenced, and are generally larger; in other respects there 
should be no difference between the two. 

44. A good site for a nursery must- fulfil several conditions. It mast be 

„ , . , , conveniently situated, both as regards supervision 

« ection o si or * nursery. and the areas it is to supply with seedlings ; it 

must bo on a good soil, and, in the plains, it must be so situated that it can be 
easily, cheaply, and abundantly irrigated. This latter consideration is of the 
first importance in a dry district. 



FLAX. OF A PFRMASiFNT NURSERY- 
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Where all these conditions oannot he fulfilled, the least important must 
be sacrificed. In the plains* for instanoe, in order to secure adequate irrigation, 
it might be justifiable to establish the nursery on an inferior soil or at a 
long distance from some of the works. 

46.* Before seleoting the site, it will be well to determine, at loast 

roughly, the size of the nursery required. This 
sue of nursery. depends of course on the work it will have to do, 

that is, the number and the age of the seedlings to be supplied annually. 

Space according to the number of years the young plants have to remain 
in the nursery must be provided. For instance, if tho seedlings are not to be 
planted out until they are more than three years old, spaco would have to he 
provided for three years’ stock of seedlings, of one year, two years, and three 
years old, respectively. Provision must bo made for the roads, which occupy a 
relatively large area in a woll-planned nursery, for trenches or paths between 
the beds, and also for allowing a portion, one-third or one-fourth, of the whole 
area to remain fallow in rotation every year. 

The success of the eventual planting to be done will dopend chiefly on the 
*young plants being healthy and well-grown. This requires a good nursery and 
sufficient space. On the other hand, as the cost of clearing and laying out a 
nursery at the outset is very considerable, it is not advisable to make the area 
too largo. Time, therefore, given to calculating the size of the required nursery 
will be very profitably spent. 

4C. The calculation of those, areas can test bo done in Rome such form aa the following, which 
CaWlatlou of the area required f or a also enables a record to be inado of tho work to be done. 
mtrs.;ry. ' This should always bo laid down from tho outset 
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Planting! out Treks from the Nursery. 


47. The size trees should attain before being planted in the places where 
Sim And age at which trees are to be it is intended they should grow depends chiefly on 
planted out. . the situation in which they are to be planted. 

For groves fenced in and free from jungle, when the soil is good, young seed- 
lings under 2 feet high in the plains, and 9 to 12 inches high in the hills, may 
be used. Isolated road-aide tr*es should not as a rule be, planted out before they are 
H feet high ; the larger and taller the better, so long as they can be lifted without 
their roots being injured. Half the failures in road-side planting are due to 
the use of too small seedlings or of trees which have not had their roots formed 
by' being transplanted in the nursery; such seedlings have long tap-roots, 
and as this has to be docked, they are put out without any roots to speak of. 
Trees planted in the streets of toiens require , as a rule, to have a stem free of branches 
8 or 10 feet high . 

The age at which young trees attain these heights depends on the kind of 
*tree. In the plains, as a rule, the common kinds of trees may be planted out 
in groves when 1 to 2 years old, and along road-sides at from 2 to 3 years 
old, or younger, if not less than 5 feet high. In the hills, where growth 
is slow, the plants are sometimes kept in the nursery for a much longer time. 


Season for planting. 


48. In the plains, in irrigated ground, the best season for planting out 

seedlings is either during the cold weather — after 
the frosts, but before the young buds appear — or 
during the rains. In the hills, and wherever rainfall' has to be depended on, the 
rainy season is the most suitable time. Large trees are, however, best trans- 
planted during the cold weather. 


49. Only healthy plants should be taken from the nursory for planting 

„ , . . , . , out. This is one of the most important points con- 

. e cction o p anta m t c nuraci*. nectod with planting. All woakly or sickly plants, 

if not weeddd out already, should be rejected and either thrown away or left for 
another season. Tho best timo to ascertain whether plants are strong and 
healthy or the reverse is in tho summer h 'fore the transplanting season, when 
the young trees are in full loaf. At this season the bark of healthy young trees 
is clear and free from the “ scaly ” appearance of sickly plants, aud tho under- 
bark is a healthy transparent green and full of sap; 

50. Plants may bo lifted and transported either with or without the soil 
Littinft the youug plant* with and with- round their roots. The precautions to bo taken 

o.it oarth. m lifting tho seedlings from the nursery beds 

have alrer.dy been explained. The most important point is to see that the roots 
are not injured. Transplanting with earth is always to be preferred whon 
not too expensive, as tho "roots remain in tho same position as whon growing 
in the seed beds, the chief dangers are prevented, and tho young plants 
resist the effects of the change, and of frost and heat, &is., much better. 
Where the plants have to be carriod long distances, tho weight of earth makes 
the transport expensive, and sometimes the soil is so light and friable that 
the earth will not adhere to the roots. There is also the danger of tho soil not 
being completely Riled in between the ball of earth and the sides of the hole 
it is planted in, aud the roots bocoming exposed iu consequence. 


Transporting phuta 


51. Seedlings taken up with a ball of earth round their roots can be 

conveyed short distances packed in baskets and 
carried on men’s heads or in carts. -The main 
difficulty will be to prevent the ball of earth breaking away from tho -roots. If 
the" soil is very sandy or friable, this will be impossible ; so that, in such cases, it 
is uo use attempting to transplant with earth. The plants should be packed 
^closely together, and the small intervals between the individual earth balls 
should be filled in with good soil or leaf mould, or each ball may be bound in 
leaves or grass. For longer journeys the earth ball will require to be bound 
with matting and the plant secured from injury. 
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But, if care is taken, plants can be transported for a week or mdre with, 
out earth round their roots, and if the plants are only to be exposed for a short 
time it will suffice to lay them more or less loosely in baskets, with moSs 
or leaves round their roots ; when exposed for longer periods they may be tied 
in bundles, bound round with the twisted stems of some fibrous grass or creeper 
or with cords. In the centre of each bundle there should be a core of damp moss 
and leaves for the plants to lie against, and large fern leaves or twigs or matting 
should be bound over the bundle and project over the roots, so as to protect 
the whole contents. 


Plants should not be kept out of the ground longer than is absolutely 
necessary, as the smaller roots quickly dry up. While* on the ground, waiting 
for being put into the pits, they should be kept in a shady place lightly covered 
with earth and watered in dry weather. Where possible, no more plants 
should be lifted from the nursery beds than cau be planted the same day. If, in 
transplanting, any r'pots are injured, they should be pruned off with a sharp 
knife. But it is not wise to prune roots much. When necessary, the small 
branches may be cut off, and any awkward-looking branches should be removed. 
Some plants may be completely out back, as the roots, when planted, will 
throw out strong shoots. Bamboos may be cut down in this way to one or two 
joints. Conifers (firs and pines), as a rule, do not bear such cutting back. 
Pruning should be done before the plants leave the nursery, as this will lessen 
their weight and, therefore, cheapen their carriage. The work of transplanting 
should be done in an orderly manner — one gang of coolies or one man digging 
the plants from their beds, a second party or man carrying the plants to the 
planting ground, and a third placing each plant at the mouth of the pit it is to 
pe planted in. Of course where the distance is great carts should be employed 

* jqb^o- 

62 . Young trees may be put into the ground in several different ways. 
Different way* of planting : •* pit,” They may be planted in pits, with or without 
-furrow,” and "notch" planting. the ball of earth adhering to their roots and 
with or .without manure round their roots ; or, if small, they may bd simply 
placed in holes quickly made by driving a stake into the ground, or into 
ia notch or slit made with a single blow of the hoe. In very dry situations and 
soils they may bo planted in trenches or hollows , or in damp or swampy ground, 
on mounds or on ridges of earth. These methods are known in Europe as 
"pit," “furrow,” and “ slit ” or “ notch ” planting, &c. 1 

Pit planting is the method most generally used and most success- 
Pit planting. { ul . in this country. The pits should be prepared 

before the planting is commenced, so as to enable 
the work to be carried on uninterruptedly, and the seedlings placed in the holes 
dug for them immediately on reaching the ground. The size to be given 
to the pits depends, of course, on the size of the plants. It is necessary to 
make the pits sufficiently large to readily take in the ball of earth, or, if the 
trees arc planted with naked roots, of such a size that the roots of each 
plant may be placed in the pit in their natural position without being doubled 
up. In the case of small plants, the diameter of the pits should be very nearly 
the same as the height, including the roots, of the young tree to be planted 
For trees of four or five feet high, such as are usually planted along road- 
sides, &o., pits three feet deep and of nearly the same diameter are required. 
The pits should be dug as long before the planting is commenced as possible 
so that the soil muy weather before being placed round the roots, and the 
upper soil or mould, if any, thrown on one side at the time of digging so as 

to . A , bo * e * d y be t , fille l} in . round tho roots - Where the plants Ire put in 

with the ball of earth adhering to their roots, care should be taken that the ■ 
surrounding soil is well pressed in ; otherwise the ball, on contracting, will 
leave the roots exposed in a crevice between tho two surfaces. 

In very dry situations, particularly on sloping ground, trenches instead 
Furrow or trench planting. o»- pits may be dug, as the trenches catch any 

* . , , , , rain water falling on the surface. But the digging 

of the trenches desp encugh for large plants is expensive. ° * 


M ai/iiflft#! 
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In damp, swampy places and in depressions, which are liajble to becomo 
Moond i tin filled with water during rainy weather, mounds or 

onn pan og. ridges may be raised and the trees planted on them. 

Hole and notch planting are only useful in moist, loose, and sandy 
Hole and notch planting, soils in places where trees grow very readily, 

53. In all planting operations, the plants should be buried to the 

Method of putting plant in ground. " C ° llar ” ? f ^ e stem ^ is \° “ a 

they were in the ground beforo being transplanted, 
and in the case of large plants, in the same position as regards the points of the 

compass as they were 
before being removed. 
There should be two 
or three planters : one 
to hold the tree in its 
proper position, with 
its collar at the level 
of the ground and its 
roots hanging down 
in their natural posi- 
tion ; the others to 
shovel the earth in 
all round, taking care 
that it is broken and 
not in great lumps. . 
The earth should bo 
slightly heaped up 
round the stem and 
hollowed out up to 
the edge of the hole, 
so that, when irrigat- 
ed, the stcm^ may 
stand in a Littlo island 
in the middle of a 
lake. These opera- 
tions are expensive, 
but the money will 
be well spent. 

64. For groves, the closer together young trees are planted the better 

they will shelter one another and the soil, and 
Bounce between the plant*. there will be less likelihood of blanks occurring 

afterwards. There will be no difficulty or expense in thinning out the loss robust 
plants as the stronger ones grow and require room to develop. But the closer 
the trees are planted the more expensive the operation becomes at the outset. 
To plant an acre of ground with young plants one foot apart requires 43,500 
plants and the same number of pits ; while, if planted niae feet apart, only 538 
plants and pits to hold them would be required*. 

But many kinds of trees, unless grown in numbers close together while 
young, never develop well. Fruit trees, on the contrary, require to be planted 
at wide intervals apart! 

Young seedlings of the common kinds of trees planted in lines, in pits or 
along trenches, nine or ten feet apart, with intervals of four or five feet between 
the plants, will succeed very well, and form excellent groves if properly looked 
after. Where thero is a dense jungle growth, such as very often springs up in 
irrigated land in the plains, trees not less than throe feet in height should be 
planted. 

56. Trees along road-sides and avenues are generally planted at thirty 
tree* and arcane*. feet apart. Avenues oj trees to be effective should 

be all of one kind of tree. 



Section showing tree planted in pit with mud wall fence. 
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66. The number of trees required to plant up an area ofoneacreora 
Number ot trees requited to pi*nt up mile of road, and the number of pits that hare to 
»n area or length ot road. be dug, are given in the following tables : — 


Average number of trees required to plant one acre at various distances apart. 
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Average number of trees required to plant a line one mile long at various dutanees apart 
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57. For planting in .streets, large-sized trees, 10 feet to 15 feet in height 
.. . ^ ... _ and 3 to 4 inohes in diameter, are best. They 

Plan mg m ree s o own . should be prepared for their destination in the 

nursery by being transplanted several times, so that they may have manageable 
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bushy roots, and by being pruned and trained, so as to have straight, clean steins 
with good leading shoots. Such trees require to have very lar^e deep pits 
made to receive them when being planted. If the soil is very hard, as it gene- 
rally is in streets, good soil brought from elsewhere should be filled in round the 
trees. In European towns, in street-planting, drain pipes, made with lap joints, 
so as to prevent the roots entering thorn, are generally laid along the sides of the 
pits to drain off water. W ell-balanced trees, with perfect roots, should be chosen, 
and it is a good. plan to pour water into tho pit before putting the tree in. The 
trees should of course be fenced in, as in the case of ail road-side trees. "When 
young trees of large size are specially reared for planting out in cities, it will 
be well to grow them, when they can be sufficiently irrigated in that position 
and the heat is not too great, on high ridgos about 3 feot apart: Growing in 
loose earth on ridges, they will be much easier to remove from tho nursery than 
if planted in the level ground, and much less expensive. This is important 
when the size of the trees is considered. 


68. When large trees, of 20 to 30 feet high and weighing as many 

uiaunds, have to be transplanted, as is somotimes 
raniplanting arge trees. necessary or advisable for street-planting, a 

‘machine will be required sufficiently powerful to lift the trees with their roots 
uninjured and in the same condition as young seedlings aro transplanted from 
the nursery. The following common trees bear transplanting when of a largo 
size very well - 


Kikar, siris, nfra, bakain, safed or dun siris, kncliruir, simul, sissu, bamboo, 
cypress, pangara, banyan, pipal, mulberry, olive, Ac. 


Obstacles to Tree-obowiko. 


. 00. 0*ne of the most common obstructions to tree-growing is a dense 

growth of jungle, so st rong as to choke the young 
urouU overgrown with jungte. trees planted. In tho plains the most common 

growth is kdnn grass. Trees can seldom grow unless this grass is kept down 
while they are young. The best and cheapest way is to dig out the roots with 
the “ nahaulu” spado.' The same treatment should be applied to all othei jungle 
growths. It will be beat in such land to plant stout young tiros 3 feet high. 

In the hills the ground is often covered with a dense growth of indigo ftra, 
calumiiit/iu's ferns, &c. Lines or strips cleared through these, if kept clear 
until the plants top tho jungle, may sometimes bo sown direct, hut it will bo 
infinitely the best to plant them up. 

60. Kankar beds, if within 3 feot of the surface, will have to be dug out, 

But the whole of the kankar need not bo dug. 
Barren wlUwi lkankw beds. Pits ft little larger than usual should be made 

’right through the kankar bod, if possible, and filled in with good soil, frees 
along road-aides will grow very well if planted liko this. Vsrtr and reh soils 
which contain a groat deal of salt, can, if irrigated, bo used for tree-growing. 

61. fnsightly soils of this sort in a station or compound can be clothed 
Covering . untight! j r tobe» of barren with grass very quickly by ploughing, manuring, 

■uii. and slightly irrigating them. 


The white salt on the surface generally shows that tho water is coming 
ub*to.:tho surface and evaporating, and as the fertility of a soil is increased by 
water passing down through it, increase of water at the surface or deep draining 
will generally make the deposit of salt disappear. 
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62. In matsliy soils and depressions in which water stagnates, large 

cuttings, tall enough to be above the highest 
Monby soils and depression*. floo( j > *.j]j grow we Jl. Where water lies for any 

length of time, mounds should be made and seed of any trees suitable to the 
climate and situation sown on the mounds ; or trees may be planted, in the 
ordinary way in pits dug in them. Trees will generally grow very well in such 
situations. 

63. It is often desirable to plant broken ground, parts of which may be 
Clothing broken ground nod prccipi- of an extremely preuipitous nature. It is impossi- 

toua places in the plains with vegetation. ble to irrigate HUeh ground. But, 6XC6pt in the 

arid regions in the south of tho Punjab, much may be done for such land by 
fencing it, so as to exclude grazing and browsing animals of all sorts, and then 
digging lovol horizontal trenches at short distances apart. These trenches will 
catch whatever rain falls, and may be either sown or planted. Trees may often 
bo successfully reproduced by this method where tho rainfall is not under 20 
inches. 


The trenches should follow the contour of the ground, and the earth 

should be thrown on the. 
lower side, so that the 
trenches may catch as much 
wa ter as possi ble. The good 
soil on the upper edge 
should be broken down and 
brought about the roots of 
the plants. In any case, 
the ground, if treated in this 
manner, will become clothed 
with green grass, and its 
unsightliness be diminished. 
Sanaiha will grow very well 
if sown direct along tho trenches, and will give tho ground all tlfo appearance 
of a young plantation. Of course in tho arid districts, where the rainfall is 
less than 10 inches, nothing can done without irrigation. 



Tree-growing on Canal Belts. 

64. A certain breadth of land has been acquired by Government along 
Th« importance of cau»i plantations the banks of the great canals which irrigate the 
exaggerated. “Bar” lands, where, without water, trees cannot 

ho grown. Much useful work has been done in the way of forming planta- 
tions on these belts, so as to utilize the water that percolates from the canals. 
But, although such situations are excellent for forming avenues of trees, it 
should be understood that much of the land along canals is not fit for planta- 
tions, and that narrow-planted si rips are generally unsuited for forest treat- 
ment and are in all cases difficult and expensive to manage. . 

Tho canals are not in any way designed for being planted on their 
hanks, except with a line of trees on either side for shade. Where the canal is 
in cutting, the whole, or very nearly the whole, area of the “ belts” on* either 
side is occupied hy the “ spoil," the surface of which is too high tobe irrigated 
or for the roots of the trees to get much of the water which may percolate 
from the channel. Where tho bed of the canal is level with, or above, the 
natural surface of the ground, the soil of the belts has to he dag out to .form 
the banks, ard the area is not therefore suitable for planting. 

On this subject Mr. 0. Tickell, of the Irrigation Branch, writes : — 

To tats an . actual cars, a new canal it about to be constructed from a little belqw Jhelum. ' 
will start with a bed ISO feet unde ; Mar the head it will be in $0 feet of digging, at the 10 th mile the 
digging will be about 10 feet , and about the 20(A milt it will work out on to Vie surface. 



Supposing tte height to which the spoil is to he dressed is limited to IQ feet, ire shall then hare, 
tpoil-banks about 190 feet wide , measuring about 45 acres to the, mile. JM.’n income to the Wth mile ire 
find half as much digging and the spoil occupying only half the width ; ire shall then have about 25 acres 
per mle under the earns conditions. The spoil. banks, consisting of earth freshly thrown out, can qeiierallv 
be successful}/ sown with the seeds of any of the common hard,, trees, such as kikar or phutni. Bath 
will probably be very difficult to renew these plantations, as, when the time arrives, we shall not have freshly - 
made spoil, but a hard , dry , raised platform 15 to 'tOfat above the canal surface , and these are conditions 
under which trees will not coppice . 

Why the canal is in heavy digging, then the establishment of the plantations is not dificult, but in 
some cases their renewal is, xU 

When we get to 9 feet of digging, it will be found that the. earth excavated in the channel wilt just 
about be enough to make up thePbanks to their full height of 9 fed, and we shall hare no spoil ; hut nr. 
shall still acquire a strip of land on either side to proride, earth for repairs to banks, Sag 100 feel 
outside the banks (and excluding the boundary roads) is taken tip : we shall hare about 25 acres per mile 
oj plantation on the ground surface and comm. aided by tin- canal water . I Ve should hire probably sow 
seed in trenches , but we should still keep to m kind of tree ml licit will grow without irrigation eventually. 
afl we do not want to hare to water them after they are a few years old* Here also the plantations will 
do fairly well , as the conditions arc svgji as will mist in moderately derated land, but the cost nf sowing 
will be wry much higher than that of broadcast sowing on tio spoil- banks: 

Whin the bed of the canal is heel with the ground, the strips of land taken up outside wilt hare to 
be dug out 3 to 4 feet deep to make, up the banks. The arnilah/e plantation land, therefore , consists of pits 
several feet deep situated in low land and with the canal water surface H or *) ft et above the lerel in which 
the trees are growing . These are conditions under which f .r trees succeed Such plantations are in 
most cases full oj reh or kankar. or both , besides being often under water. A s the canal gets narrower anti 
splits vp into Still narrower brunches, the excavation from inside supplies all earth, and. the. necessity of 
outside digging or borrow pits becomes more frequent, so that lower down the plantations Income, patchy ; 
besides this , they get narrower as less land is taken up; perhaps 50 jht wide is available fur tinman 
11 acres only per mile . 

Unless the plantations are established when the canal is first constructed, their establishment ai'tn - 
wards is costly, as fencing is necessary as a rule owing to the inert use l number of cattle aftir the ennui: 
begins to irrigate, and two miles of fencing is required for every 10 acres fenced, besides gates and cross-fa, r>* 
at all bridges crossing the canal. 

The Canal Department use vp a great deal of the canal forest produce for burning lime and brick*, 
for repairs , and for roofing ovt-ojjices, huts, «$•(*., anti for making crates, $r. In such casts the valla is 
debitable to the works, and credit given to 4 Plantations: A good deal of wood is ni ,» sold. 

Very little establishment is charged to the. canal, plantations, as the Overset rs look after than in 
addition to tfteir other du'ies. They thus pay their way , and yield a handsome profit besides. Doubtless 
more yield could be got o.< of the land if more, attention were paid to the work, but it is doubtfitl whi&lur 
the dividend they pay could be largely increased . 


Growing Fruit Treks. 


65. Attention Las frequently been called to the importance of extending 
, 4 , . . .. . .. . the cultivation of fruit trees in the Punjab, both 

1 as a source of income and for the health and 

enjoyment of the people. Fruit trees, besides the shade they alTord, furnish an 
annual yield of fruit in a comparatively shor; -.'010 after being planted. Small 
orchards could easily be established near villug-.s by the villagers themselves, 
at very little expense as regards cultivation, irrigation, or protection. And it is 
probable that, if a supply of grafts or cuttings of good hut hardy varieties of 
fruit trees wore kept for free distribution to the villagers at public nursories 
in each tahsil, such village orchards would soon ho a familiar sight in tho 
Punjab. 


Dates, oranges, limes, lemons, figs, peaches, grapes, plums, guavas, 
loqnato, phalsas, mulberries, mangoes, plantain?, pomegranates, impugns, amralc, 
lasura, pimern, amlok , her, karaunda, &c., can he grown in the plains ; walnuts, 
hazel-nuts, apricots, cherries, plums, apples, pears, grapes, i» > aches, and 
Spanish chestnuts are amongst the best known of the fruit trees which can be 
cultivated in the hills. 


66. Mr. B. H. Baden- Powell, in his descriptive catalog of the Gov 
ernment Gardens at Lahore, gives tho following excellent sli >. rulos for th : 
cultivation and management of fruit trees:— 

“In starting an orchard, it is necessary that the soil ild ho go< L 
On saline or halar soils fruit cannot be grown, at least n util the s/ii 
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' has been cured. Manure and water are essential. The soil must be Well or 
repeatedly dag or ploughed up. 

"When the site of an orchard is not already protected (as in a oifv or 
station garden), it must be surrounded with a thorn hedge, or, better still, a 
mud wall. 

«■ 

“ Often it will be found desirable in villages to grow a group of fruit 
trees near wells, or on edges of cultivated fields. But orchards will be found 
best, and their size should he according to the ground avaijable. Fruit trees 
benefit by each other’s shade and society, and manuring and watering can be 
more cheaply, easily, and regularly managed, to say nothing of the protection 
of the fruit. * 

“ Planting. — Fruit trees may be planted in the middle of the rains, but 
best of all during January and the first-half of February, not later. In the 
cold season the trees can be carried with safety; sometimes without earth ; 
moreover, as the sap begins to rise shortly after planting, any accidental injury 
to the roots will quickly hoal. Fruit trees must be planted like any other ' 
trees, and so far apart that each tree has room to develop freely. Trees should 
not, as a rule, be less than 12 foot apart, and 25 to 30 feet apart is often 
necessary. Bows or lines are good, as water-channels can easily be dug. 

“ Watering . — Water must be given regularly. Fruit trees must not be 
drenched at one time and left dry at others. Especially when the leaves are 
budding and again when the young fruit is “ setting,” plenty of water should 
l>o given. Whenever water is given, let it bo a fair and full supply, not in 
dribblets : when the fruit is getting ripe, water only moderately, or the flavour 
of the fruit will bo spoiled. 

“ Manuring and Management. — In the cold season it is desirable to dig 
well about the roots, and leave the upper roots exposed for a time. Then, 
after an interval, fill in the earth and treat with liquid manure, if it can be 
procured, once a week, till the flowers begin to show. If it is convenient to 
make liquid mauure, then some of the earth may be removed, and its place 
supplied by dry manure, which should bo well dug into the soil and mixed 
with it. 

“ Pruning. — This can only be learnt by experionco ; but two points 
can bo remembered — 'll) that the object is to produce fruit, not wood ; hence 
supet flnous. launches should he cut off, leaving what are necessary only as 
evenly and symmetrically distributed as possible; (21 that the branches should 
bo so disposed that light and air may peuetrate through the head of the tree, 
no branches in the middle being smothered and oversheltercd. Long straggling 
twigs and branches will" also be shortened. Pruning is done only before the 
sap rises at the end of the cold season. 

“ Some attention has roceutly been attracted by the experiments of 
Mr. Kynaston in improving the fruit-bearing power of trees. Mr. Kynaston 
points out that the tree has, besides the “ tap ” or vertical root, or the strong 
side roots, a multitude of smaller fibrous roots, especially proceeding from tho 
base of the stein, and that theso convey nourishment to the trees, and thus 
promote the formation of fruit, instead of allowing the greater number of 
flotoers to fall off aud come to nothing, as they do in ordinary trees. He- 
accordingly, in winter, digs a circular trench about one foot deep round the 
tree at a distance of 2, 3, 4 or more feet from the stem, according to the size 
of the tree and tho probable spread of the long lateral roots, and this trench of 
course cuts the long roots. If the tree is young, the sharp spade edge does 
the work; if older, a knife must he used. The effect of the root-pruning is 
said to promote the ^growth of the small filroits roots near the stem. The 
trench is filled in again, and the whole soil around the tree dug up and 
manured. Mr. Kynaston claims to have restored old trees, and to have cured 
those that from some cause or other would not -bear with the greatest 
success.” 



( 37 ) 

Irrigation. 




67. Except in tlie naturally irrigated areas along tho great, rivers or 
i.abour rotjuired to irrigate trees from along canals, trees cannot be grown iu tlie plains 

Wclls - • without being irrigated, at least while young. 

Jn tho lower hills and in some of the plains districts, the total annual 
rainfall is more than the trees require. Hut this rainfall is so unevenly 
distributed that irrigation is necessary during tho hot dry weather until the 
trees are some years old and have got their roots deep into the soil. 

The enormous labour involved in raising the water required for irrigat- 
ing trees from tlie deep wells generally found in tho Punjab can hardly he 
realized. Crops require to bo irrigated to a depth of from 10 to 30 inches 
in the course of oue season, and it may be assumed that young trees do not 
require less water. One ineh of water on the surface of, an aere (43,5(50 square 
foot) measures 3,630 cubic feet, and weighs 2,759 matinds, or almost, exactly 
’ 100 tons. In order, therefore, to irrigate a grove of trees an acre in extent by 
means of well water, it is necessary to raise at least 30,t)00 or 40, 000 numnds 
or 1,000 to 1,200 tons (and possibly very much more) of water from whatever 
depth it may lie at. Tins must always bo expensive. Hut without sufficient 
moisture the richest soil will be sicrile. while with an adequate apply ol water 
tho poorest soil will grow forests. 

Therefore, before undertaking tree-planting operations iu Mie plains, tin 
first and most important point to consider is how tins trees are to bo irrigated. 

68. Tho works cur nect-rd with canal irrigation are thoroughly uudei- 

, . stood in tho-edisirieis iu which they are r ('. red. 

( amil . . , « . * . . . 

As a rule, water Iroin canals can only hcohl;mu»d 
during ?i limited number of days in the year. When skirting anything 1 i k • » 
a large plantation, this number should he ascertained from the authorities and 
arrange merits he made accordingly, [n digging tlie channels, the boitmn 
should, as a rule, he twice as broad as the depth, and in average soil the slope 
of the sides should he 1 in 1. As digging those channels is expensive, the si m 
should ho calculated, so that the channels may he able fully to discharge the. 
quantity of water required (allowing for loss, silting urn and so forth ), hnf not 
more. A discharge of 1 foot a second for 21 hours w l irrigate tlie surface 
of an acre to a depth of about 2 t inches. 


69. The best, way to distribute water over the surface of the ground 
■lihfribution of water over in planted areas is by parallel trenches. Native 1 gar 

p doners generally lined the whole surface of the soil hv 
enclosing the beds by small raised ridges. This causes a crust to be formed 
on tho beds, which is had. A most important, point is the uniform distribution 
of the water over the whole surface. AlUlakos in this are liable, to he overlooked 
in the case of tree plantations, as the ground is not uncovered yearly as is the 
case with food crops. Very frequently, owing to a faulty arrangement of t he 
irrigation trenches or from other causes, tho water is allowed to accumulate 
in the lower parts of the land, while the higher remain un irrigated or nearly so. 

Immediately after sowing or planting tho soil should be kept u/otst, not 
drenched, and then left to cake. The b'*st time for irrigating sea* -beds is tho 
afternoon. If the soil is sandy and perinea hie, it will require much more water 
than if of a clayey nature. But very retentive soils and badly-drained soils, in 
which water stagnates, are not adapted for tree-growing. 

70. Nowhere is irrigation more necessary than in the case of isolated 

irrigation ot md-Mdc -cco. trees, and nowhere is its oust so great. 

Such trees, when growing in the streets of towns and along roads, 
can only, as a rule, be irrigated by water brought to them by a “ bhishti or 
on a bullock. But, wherever possible, tb.3 irrigatior should bo done by trenches 
as this will reduce the cost very considerably. 
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Rond-side trees should bo watered about twice a week during hot dry 
weather, and receive from one- third to one “ rnashak ” of water each. The 
“ rnashak, ” iu use (away from large towns) holds about 8 gallons, weighing one 
inaund. With the ordinary leathern bucket a coolie can raise to the mouth 
of the well, from a depth of 40 to 50 feet, about 80 of such “ niashaks ” full of 
water a day. lie can distribute along both suit's of a mile of planted avenue 
about 10 “ niashaks ” of water a dnv. Where tho water lies at 10 or 12 feet from 
the surface, ono man can raise and distribute to the trees about 30 “ niashaks.'’ 

Hut where the distance to which the water has to he carried is more than 
a couple of hundred yards or so, it is much the cheaper to employ a bullock to 
carry the “ rnashak.” A bullock “ rnashak, ” or “ pakhnl,” contains about 30 
gallons of water, Wei ghing about 8-J maunds. With this load, about, H trips a 
day, or one an hour, can be made to a distance of GOO yards or so. With shal- 
low wells of not more than 12 feet, deep, about, 20 “ pa k I nils ” of water can be 
delivered each day by this contrivance along a mile of avenue. 

71. In watering trees by water carried to thorn by a “ bhishti,” it, is well 

Prcr'ruiiiuiis '-Miry iu irri;'uHng to remember that, no trees, except a few which are 

r<>n<i--iiic <0 i-oiat.,1 iiws. always found growing by water, will stand tho con- 

stant. application of wafer lo their bark. Road-side trees are frequently killed by 
kindness of this sort,. The bark is split by the sudden change of temperature, 
and the sap-wood rots. It is tho roots that want water, not the stem. It is 
therefore well to heap up tho earth round the stem ami to hollow it out at a 
distance into a eireular ditch, so that when the water is poured in the tree 
‘stands on a small mound surrounded by water. The crust which forms 
on this soil should be broken up before water is poured on it. Different con- 
trive! ces have been used to economise water and secure its descent to 
the roots. The host is probably burying a porous earthenware “ghara” 
beside the roots of the tree, the mouth being closed (to prevent evaporation of 
water) all but where a small bamboo tube passes into the “ ghara” from tho 
surface of the soil. Lt is said that this contrivance answers well in districts in 
whiclwthere is a fair amount of natural rainfall, and that it is only necessary to 
fill the “ glmias ” with water once a month or so. But this would not he suffi- 
cient water for trees growing in very dry districts. 

Where, as is generally t.he case, there are i unfndars’ wells along a road, 
arrangements may sometimes ho mado with the owners of the wells to raise the 
water necessary fertile irrigation of the trees at a snvdl charge, (i pies to 1 anna 
or so ]>'.'■ 1 tree. Such an arrangement, when it is possible to see that the trees are 
really v atered, would cost, including the cost of the trenches 1 aiding from the 
wells (■) the trees, much less than watering by hired “ bhishtis.” 

7 2 If. is not, only useless to irrigate trees during the cold weather 
f months --November to February — but, as the 

damp increases the danger from frost-bite, it is, ns 
a rule, d ingefoiis to do so. W;v'd> o October in the driest districts, April to 
.! urn* a -n d uring fiept ember in I h> lower hills and moister nortli-eastoru "districts, 
are the months in which to irrigate. Yount) nursery plants require water 
ireqiieot y in small quantities once a day during hot weather, and, if possible, 
the \va:e ■ should be given during ( lie afternoon. When older, trees thrivo better 
on large' supples at. longer intervals. This causes them to send their roots to 
some <!<■ 't.h into the soil, where changes of temperature do not affect them, 
and a no r-* s«,vidy growth is the result. Koad-siilc trees when established are 
not gen; ally watered even in the driest districts. Many die in consequence 
when nut near irrigated fields. Ihit where canal Water is not available and the 
trees how to he- watered by “ hliishtis,” it is not practicable to water them all 
their li'V ihrough. .. In sm-h eases only the hardiest indigenous trees, such as 
ber or /h ind, should he planted, or me trees should be planted in groves near 
wells. 

W'icrr trees arc growrt for their produce, as in fuel plantations, they must 
he irrig ii >d all through their lives in tho dry plains districts. Large trees, 
grown in grows or plantations, when ''established, do not require more than 
four or live waterings in tho year, and will often live even in the driest districts 



on ono or two waterings. Frequent small supplies of water are absorbed by tbo 
surface-soil, and much is lost by evaporation ; abundant supplies sink into the 
soil and remain there to be utilized by tin* trees. Young plants in pots require 
much more water and more frequent watering than when growing on the 
ground, ^rces that are over-irrigated develop their roots near the surface 
only. This not only renders them liable to be blown over, but they die if the 
irrigation is stopped, even for a short time, as their roots cannot got any 
moisture. 


Fencing. 


73. T roes, when grown in small numbers, are so liable to be injured 
M ........ both by men and cattle that tree-growing on a 

small scale is impossible without lencing. A 
large proportion of the failures in road-side planting aro due to the inadequate 
fences made for the protection of the trees planted. It is a common sight to see 
long avenues of trees planted and watered at very great expense, hut protected 
only by thorn branehes stuck into the ground. Trees fenced in t.iis manner are 
always eaten down. The money spent on them might as well he thrown away. 

A dry thorn hedge, formed by thorn loppings piled into the form of a hedge, 
is the cheapest and most commonly used fence. The bushes may he kept, in 
position by being stuck into hoies in the ground, or by being pegged ilmvn 
by wooden pegs cut from forked branches. With this precaution, dry loppings 
of pain, phnlni, jhtml . trite nr, Jcc., form strong fences sullicient, while fresh and 
in order, to keep out most animals. But the thorn loppings wili have to he 
renewed, and the hedge reoairod at least, otieo a year. These hedges are also 
liable to be broken down and stolen for firewood. • 


With the addition of a dry ditch, this form offence may be made, more 
permanent. The thorny loppings are placed on the top of the soil thrown trom 
the ditch, and cither pegged down or planted in prepared holes. 

A mvd wall is one of the most common and permanent of the fences used. 
If copod in on the top, or without this m the drier districts, the annual repaiis 
come to very little. 

A wooden poling, when made of a wood not < at.en by white-ants, “ deodar ’ 
for instance, is of course an excellent fence while it lusts. But, except near 
public buildings, where they can be well looked after, wooden palings are liable 
to he stul u for fuel, ami they decay very rapidly if not •[ the host material. 
They an*, therefore, expensi e. 

Wire- fencing costs for material in Bugland from .C'JO to .CIO per mile, 
ft would -ost., erected in the norlli of India, trom Rs. It) to Rs. -0 per 100 
running icct in united on iron -.laud ir l- and ill a form in wleeii tbo\ may ho 
-aid tolw eaoahle of lasii .g for over if well pul up in the fiist. instance. 

This fencing can also bo used when plant’ll.; up amines of trees. Tin: 
danger is, as a ruin, from tlm > id sal - only, whi« h can he fenced oil' from iho 
trees by wire. Th new form of horlfd wire 1 ms n recommended. 


7 j. Fences used to proti et isolated trees should he at east f<mr to live- 

feet high and cnci"s< a eirele of from live to six 
k.ii. 08 a -<l feer in diameter. It. i- almost hopeless to try to 

keep ou' cam-ls, except- by im-ins el eliatik dam or guards. No fence fliat does 
not it'liH'i ft free cfivutiilion o! the air r :, uu i the paint is suitable. A solid mud 
or brick -w -ding made with. tut numerous air holes is had-. 


IV y th- irn-loppings p up.mmi-t the trees planted make a temporary 
protection* and one Unit is very conmio'N us«.|. Such fences are, however, 
apt to get out of repair and aro always liable In bo broken down, or stolen 
by pass TS-bv to light their lires. The 'ihori-lop-ings require to ho constantly 
rent) wod, By the aduition of a inii.l wail and ditch, the nail bein''’ roughly 
built from the soil thrown out of the oitch, t ho thorn-loppings may he made a 
real defence. The inside diameter of the circle enclose - 1 tv, the w/d! should »>e at, 
least five feet,; the ditch to be useful should be two feet deep. But. such a fence 
takes up too much rooni for anywhere hut country roads. 
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A wattle fence, commonly used where branches of trees or other suitable 
material is available, is made by interlacing long flexible branches, basket fashion, 
round stout uprights embedded in the ground. Such a fenco, when the material 
for making it is available on the spot, costs little. It has, however, all the dis- 
ad vantages of other wooden fences ; it gets out of repair very quickly and has 
to be renewed, the material is liublo to be stolen for firewood, and the fence 
broken down in consequence. 

An open work brick-wall fence is sometimes used where bricks are cheap. 
This form of fencing lasts well, and admits of a free circulation of the air round 
the growing tree. Rut it is to some extent liable to be knocked down by carts 
or cattle, and radiates much heat. 

Wooden palings are suitable for the neighbourhood of public buildings, 
main station roads, and so forth. When used, they should always be made of 
good timber that will not decay or be eaten by whito-ants. The simplest form 
possible is tho triangular shape, each bar being five feet long. . 

Iron guards arc good in the streets of towns and station roads, where 
economy of space is an object. The best pattern is made of iron hoop lattice, 
in two pieces, each framed on iron bars, curved and tapered towards the top. 
When set up, the two pieces are fastened together with wire. This pattern of 
guard stands firinlv, and it has the merit that it can be easily taken ofl a tree 
that has out-grown tho need of it and carried off to another place ; whereas 
tree guards forming a complete circle are very difficult to remove from trees, 
and so bulky as to bo inconvenient in transport. 

Bosket guards of somewhat the same shape arc made of 11 pilohi ” hv 
baskot-inakers in Lahore and sometimes used there. They are very cheap, about 
12 annas each delivered at the tree, and have been recommended for general use. 

Where a permanent nursery or >*rort? of trees is reiininM, it will often he host, where ennui 
live h •<!•'< water is available, to fence by means of a Hr, Judge, When 

,.ive t planted along a small water-course, where they can be properly 

irrigated, anv of the common thorny trees of the plains — kikur, phuldi, &v., — will, if properly ami rejjidarly 
pruned, weeded and attended to, make excellent, practically impermeable, and always ornamental fences. 

The lop of an embankment would often ho the best position for a hedge, hut in the plains 
no useful hedge plant will grow in such a dry place. 

To ornament tho top, different kinds of agates may be used (Agarc variagata is one of the host), 
or the fleshy aloe (A . perjotintn) may 

Agave fences will not rcijuirn any pruning ; all thet is required to keep such fences in order 
is to remove* tho numerous sm*k‘*rs that spring up from tho roots. With these suckers, by planting 
thorn in boils for throe months, othor fences can bo made. When the young agave plants are from 
4i to 8 inches in height, ami well rooted, they can be planted with the “ dibble " in double linos or drills 
9 or 10 inches apart, and the plants 9 inches from each other. About 14,000 plants will he required 
per mile. Plants that tail viil ha\o to he renewed. The cost of planting such a hedge would be 
(in udd it ion to the cost of making the ditch) about 12 annas per 100 miming feet. 

In order to make a hedge, a small irrigation channel about one foot deep should be dug along 
the lino the hedge is to follow. On the earth thrown from this ditch, when flattened and pressed 
down, the seed should be sown or young plants planted. 

Tn addition to the thorny trees and the agaves already mentioned, the following muke good 
hedge plants : — 

The prickly ptnr , grown from blanches or small pieces stuck into the ground. The lime 
(sonr lime) makes a highly ornamental dense hedge, always green and fragrant ; the young trees 
should be planted one foot, apart and kept well pruned. Satiatha grown from seed makes a dense 
evergreen hedge if well pruned. Mthmli i* also a good hedge plant, ami j/hit, grown from seed, is 
▼cry fast growing ; and the snjpl! thorny bamboo of the lower hills can ho grown as a hedge plant 
where well irrigated. In the hills, white, thorny cratagus and different kinds of berberis, &o., form good 
hrdget \ 

As soon as the plants in a hedge are woll rooted and aro in vigorous growth, they should be 
pruned from below upwards ; otherwise they will become open and irregular. Hedges may bo 
shaped rither like a wedge or cut square. In addition to pruning, hedges should be kept clear of weeds 
and rank growth underneath. Along water- courses this sort of growth is likely to become very- 
dense, ami when it is not kept down 4h‘J hedge will become rugged ami open. 

It is well to prune twice a year during tho cold weather, and also during tho rainy season or month 
of August, during which time, in rainy districts or where hedges are irrigated, the growth is very 
rapid, and hedges if loft alone become very jagged. With no hedge is this more necessary than the 
common sanatha, which with careful pruning forms a particularly dense hedge. 
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MANAGEMENT OF GROVES AND AVENUES. 


Thinning. 

75*. Trees should not be left altogether without care after they hare been 
^Trecs after being planted should not planted. While young they requiro to be fenced, 
be left to themselves. in order to prevent goats or cattle eating their 

branches or damaging their bark; a guardian must be employed to protect 
them, and in the plains they require to be irrigated. Groves of trees require 
while young to be cleared of ranker growths, where these choke the young 
plants. As the trees get taller, they havo sometimes to be thinned, and road- 
side trees have to be pruned. 

76. The number of trees on an acre of young plantation of two or 

three years old is often several thousand ; the 
Thinning. same plantation, when the trots have reached 

maturity, will probably contain not more than fifty or sixty trees on an acre. 
All the young trees cannot, therefore, under any circumstances, grow to full size. 
The operation of removing the inferior plants artificially, in order to utilize 
their produce and in order to leave room for the better trees to develop, is 
called thinning. 

Thinning is not an indispensable operation, and, as a rule, where there , 
are no valuable species to foster, it may be neglected, for, although it is one of 
naturo’s processes, more harm than good is done unless the operation is skilfully 
carried out. But this is because the object of the operation is not kept in view. 
The steins it is useful to remove by thinning are not only, as generally understood, 
those which are suppressed , but all those which crowd or injure tlm (roes which, 
if left to themselves, would obviously win in the struggle for existence, or 
which, from their being of a more valuable kind, it is advisable to keep. Thus, 
if in a grove of mixed trees the least valuable kinds wero dominating the 
more valuable trees, tho former, although the largest in size, should be thinned 
out. Trees which give dense shade, if dominating others it is desirable to 
keep, must bo felled. But trees of which the shade is light dominating others 
of a kiud that can support shade may be left. 

77. Care must bo taken in thinning not to uncover the soil too much or 
He- vy thinnings «re us a rule to be too suddenly. The worst tree is useful as a cover. 

A too sudden and severe thinning is very bad ; it 
exposes the trees to heat and frost, the moisture on tho soil evaporates, or the 
ground becomes covered with weeds. While thinning sufficiently to aceolerate 
1 tho growth of the larger or more valuable trees left, the cover overhead should 
not be entirely broken; the branches of neighbouring trees should still touch. 


78. The best season for making thinnings in the plains is tho cold wea- 
ther; in the hills, where snow lies on the ground 
Seaton lor making thinning. io tho wintc r, thinnings may be made in the early 

summer. If tho leaves havo fallen from the trees to be thinned, so much the 
better ; it will be easier to see the trees which ought to be removed. 

In a regularly-managed plantation, thinnings are carried out periodically 
according to the rate of growth. Thinnings may be usefully commenced as 
soon as the young trees obviously present an over-crowded appearanco. 


Pruning. 

79. Pruning, although sometimes necessary, should bo avoided when 
_ . .... possible. The operation diminishes tho leaves 

rumng to be »Toidcd w cn poMi c. which the tree lives, and causes a wound 
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which, though it may become covered by new wood/ still remains and is often a 
source of decay. It is only necessary as a rule to prune road-side or avenue 
trees. Such trees, if not pruned, frequently assume deformed or unsuitable 
shapes and obstruct the roads they are planted along. 

80. The smaller the branches are when pruned, the less the barm doflfl) 
Forming straight boles in young roacK The natural tendency of many trees, notably the 
*u\e trees. firs and pines, is to grow with a straight stem and 

regular conical crown. Other troes, including most of the broad-leaf trees, 
are most irregular in their growth, have many trunks, or great lateral branches. 
This, in tho case of road-side trees, is inconvenient, and it is desirable to cause 
such trees to grow upright having ono principal stem with a clean bole. By 
the judicious pruuing, while young and small, of tho lower branches, isolated 
trees growing along roads may bo given tall, straight stems, as if they had 
been grown in close contact with other troes in a well-managed forest. 

To obtain these conditions, tho trees should be pruned tchile young. The 
terminal buds- of nny secondary leading shoots that appear should be pinched 
off at once ; and the lowest lateral branches should lie pruned off each year 
while they are still small. If the top is weak or broken, it may bo cut ofF and 
ono of the side branches allowed to take tho lead. • 


Not more than about two rows or tiers of branches should be removed 
in one year. If too many of the branches are removed, the health of the tree 
suffers ; it becomes top heavy nud has to ho supported. Nor ought tho pruning 
to bo commenced too soon before the tree is advanced enough to stand such 
treatment. Tito ago at which pruning should bo commenced and the amount 
to be pruned depend primarily on tho rapidity and vigour of tho growth. The 
regular stems seen in the avenues of European citios arc formed by keeping 
the Wwor branches pruned while the young trees aro still in the nursery. Such 
trees rarely require much pruning in after life. 


81. When very large branches have to he pruned off, it is advisable to 

first cut them off some feet from the stem and then 

Jlrtliuil ( i prunin'' largo brandies. . , . . . . 

prune the stump. In pruning, tho operator makes 
a small cut on the underside at the base, near the stem, so as to prevent the 
branch, when nearly cut through, from falling away and tearing some of the bark 
off tho stciu below it. After the branch has been removed, any jagged ends 
left should bo pared smooth with tho pruning knife, and then the whole cut 
should be painted over with tar. The cut where possible should be vertical, 
or slant downwards, so that the rain-water may not lodge on it or get into* 
tho. stem through tho wound. Where tho wound is necessarily large, it 
should always be covered with tar to protect it against moisture and decay. 


82. The pruning of road-side trees in this country is generally done by 
, ‘‘ a coolie climbing tho tree and hacking off the 

ir.s net to bu usiiii m i rum.ig. branch it is wished to remove at six inches or a 

foot from tho stern, leaving a jagged, unsightly stump. Theso snags rot and 
bring about the quick decay of the tree. All this is avoided by using the saw 
instead of tho axe and by cutting off the branches smoothly, close to the stem ; 
such wounds soon heal and become covered with the bark. Valuable timber 


trees are constantly hacked to admit a free circulation of the air, as it is called, 
aud arc in consequence rendered useless, except for firewood. There are few 
stations or road-side avenues where such eye-sores are not to be found. The 
use of the. axe by eoolies should, be strictly prohibited. Pruning could bo done with 
an axe if sufficient care were taken. But this care never is taken, and the only 
possiblo way to prevent hacking is not to allow axes to bo used. 


All prunings should therefore bo done with the saw or good sharp steel 
instruments. Small branches or twigs should be cut with a sharp pruning knife, 
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larger branches with the saw or pruning chisel. The chisel should bo used fir st 
to cut all round the branch before using the saw. In this Avay there will be no’ 
tearing of the bark. 

83. » When trees are grown together in a plantation or grove, it is not 
The pruning of trees in groves or necessary to prune them at all. As already stated, 

ifantations not necessary pruning is an evil not to bo undertaken when it 

jan be avoided. Young trees, if grown sufficiently closo together, will form straight 
items by natural pruning , that is to say, by tho dying-off of the lower branches, 
or want of light, while still young and small. This costs nothing, and no harm 
.3 done to the trees. Artificial pruning is always, to some extent, hurtful and 
josts money. 

84. The end of the cold weather, just before tho leaves appear, is tho best 

„ season for pruning, as tho wounds are then left 

season or pruning. exposed for the shortest time possible. If done 

luring winter, they remain uncovered too long ; if during tho warm weather, 
when the trees are in full growth, tho wounds bleed, and tar, if used, will not 
adhere to them. 


85. 

Polliirdirig .nnd lopping trees. 


It is often useful to “ pollard ” trees. This f practice is sometimes 
condemned, but in a dry country it is an excellent 
way of obtaining an annual supply of leaves for 
fodder from certain kinds of trees and of small branches for fuel or for basket- 
work. Tho method should not be applied to trees grown for timber. But in 
the case of tho numerous trees of which tho leaves furnish very good (odder 
while tho wood is inferior, and in tho hills, where tho local supply of wood is 
more than sufficient while foddor is scarce, the method is to be recommended 
for broad-leaved trees outside the special forest areas reserved for timber 
growing. * ^ 


' Pollarding i- also useful whore it. is wished to obtain greater shade from 
trees growing along a road-sido. An avenue of well-pollarded trees is anything 
but unsightly. 


Lopping, by which is meant cutting off the branches only, is also a useful 
method of exploiting certain classes of trees where only small blanches and leaves 
are required. Tho usual way in which trees are pollarded or lopped by villagers 
cannot, h >wever, be too much condemned. Tho method defeats its object, 
which is, or should bn, to get as many small branches as possible. But 
in' the rough hacking off of the larger branches, as is usually done, the vigour 
of the tree is so much diminished that it yields little or nothing. 


H6. The proper season for pollarding or lopping is the winter, when the 
, „ sap is down. 1C trees have to bo lopped Cor 

N>:isim f«»r lMjlIarain ■; or ■<»!»;, ::r'. « \ , . ,, ... 11 , . 

fodder during the season ot vegetation, a cerium 
proportion of the 1 eves and branches should bo left to perform tho work lor 
which the tree requires leaves. 


E e r, l i v f i . 


87. Tho ng.' 


at which trees should be filled depends chiefly or. tho 
• , purpose for which thev are grown. In tho case 

h oi groves ol trees grown lor ornament or shade, 

the best way will be to nut ot* remove only the dead trues and such as are blown 
down by tho wind. Most of the former will, however, be too decayed to be 
useful for anything but fuel. If it is wifhed to obtain a yield of wood for 
building or for furniture, it will bo necessary to select the older trees for felling 
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before they have actually decayed, and to fell a few of the oldest trees on each 
' acre every four or five years. With small areas it will bo more profitable to 
fell in this way at intervals of a few years than to fell every year. * 

Road-side and other isolated trees grown for ornament should not, as a 
rule, be lolled until they die or are about to fall down from actual decay. No 
doubt they would yield better wood if felled sooner. But the'eost of producing 
road-side trees, particularly where they require irrigation, is so great that it is 
far more economical to sacrifice the timber than to grow new trees. 

Whore plantations arc formed for the production of wood, the trees 
must be felled at the age at which they will yield the greatest quantity of the 
material that is required. The age in this case also depends on the kind of 
tree grown and the purpose for which grown. When fuel only is required, 
it will be possible to fell the trees while quite young. In the plains where 
the ground is irrigated, it will often be possible to fell such trees at 10 or 12 
years old. 


Bilt when timber for building or furniture is required, the trees must 
be allowed to grow to a large size. In irrigated land in the plains, this will 
require 25 or 30 years for even the fastest growing species. in the colder 
climate of tlio hills, it will take, according to the kind of trees, 70, 80 or 
100 years to grow trees large enough to yield building timber. 


When the trees are felled young and are of suitable species, such as sissu, kikar, farash and 
*■ Connicc" fcllimr Hinilar brtmrhieared trees, they will, after being felled, throw 

out shoots from the Mumps and roots left in the ground. If 
the stumps arc cut off level with the ground, these shoots will form independent, roots and grow ns if 
they were seedling trees. A plantation can thus, by this method, be brought to give a perpetual yield 
without any further expenditure than the cost of protecting and, in seme ca>es, irrigating it. Where 
the planted area is sufficiently large to admit of its being divided into ns many compartments as there 
are years in the period the shoots require in order to attain the necessary size, one of these compart- 
ments may be felled each year, and the plantation will thus yield an annual supply of fuel. For 
instance, if a plantation was divided into 12 equal compartments, one of these might he felled every 
12 years. In the 121th year the shoots or trees in the first compartment Idled would be 12 years 
old and could again be felled, and so on. 


Instances of 
Lahore District, 


This method of managing fuel plantations, which is known as the coppice method of treatment , 

has been applied to Mssfti plantations in the Punjab with great 
coppice treated in the success, notably at Changa Manga and 8 li all dura, in the Lahore 
Bislrict. In these plantations, tin* best trees growing along 
roads and water-courses, and 1 15 selected trees per acre, are preserved to furnish timber when they have 
grown to a sufficiently large size. The remaining trees, when felled at the age of 10 years or so, yield, 
including what ha! been previously cut as thinnings, about COO maunds of fuel per acre ; that is to Bay, 
each aero produces about M maunds of fuel each year. 

The Clianga Manga plantation is on the borders of a canal, from which it is irrigated. Rhnlidara 
is on the banks of the Lfn\ i, where water is near the surface ; it, therefore, does not require to be irrigated. 
Such plantations in the Punjab, when in full bearing, would generally yield about 4 or 5 cubio feet of 
building timber, besides the *10 maunds of fuel per acre every year . 

If the trccH are not felled until of an advanced ago, as is necessary in the case of ornamental or 

probative groves from which it is cfesired to obtain a revenue 


Felling trees by the selection method. 


by the sale of the timber, they will have lost the power of throw- 


ing out. shoots fn-.il their stumps. In er.oh eases, and in the case of fir or pine trees, which do not coppice, 
no matter at what age felled, the best way will be to fell a few of tho oldest and largest trees ever^^ or 5 
years before the trees show signs of decay. Or, if the plantation is largo enough to be divided into com- 
partments, one of the, compartments may be taken in hand each year, and thus a perpetual annual yield 
of timber and fuel be obtaiued. 


There will generally t o a number of self-sown seedlings in groves nr woods treated in this 

manner, and, when they receive more light by the removal of the - 
Grazing in groves and plantations older trees, those seedlings *v»U spring up and in time take the 
wlicu aduussi le, place of the trees removed. But this will not, as a rule, be the 

case where cattle and, more especially, goats aro allowed into the woods ; nor will seedlings be found 
where the ground is overgrown with dense jungle or “kana” grass, as frequently happens in tne more 
open parts of old plantations in the plains. 1% all such cases, and wherever there are no seedlings to 
replace the old trees removed, young trees will have to be planted from time to time as the old ones 
arc removed. 



( 45 ) 

It will always, therefore, bo a question, which must be decided on its merits iu each case, whether 
or not it is worth while excluding cattle uiid goats in order to save the cost of planting, with its contin- 
gent charges of fencing, supervision, &c. In groves intended for the use of the public, it will generally 
be tifetcer to make permanent arrangements for planting* trees. 

Hut this case the patches whero the trees are planted must bo fenced in, and cattle and all 
other trespassers excluded from these ureas. 


Method of obtaining a crop 
sown seedlings round oM trees. 


of seif- 


In some cases, particularly in the hills, it will be possible, by roughly clearing the ground and 

fencing in, by dry thorn loppings, small arcus near old trees, to 
obtain patches of self-sown seedlings from the seed of the older 
trees. Whore there is a probability of tins succeeding, the older 
trees, which are likely to he next felled under the method of treatment here recommended, should bo 
treated in this manner some years before the felling takes place. There will thou bo a crop of young 
trees to cover the ground when the old trees are felled, and this removal will not injure the grove. 
This treatment can bo followed iu grazed areas, provided the patches in which seedling* are being pro - 
iiuccd are fenced in . * v 


88. The best season for foiling is the cold weather, when the sap is down. 

Thu wood, if it is to be used for timber, will last 
sesuon tor folium trees. better; if for fuel, will contain loss moisture; and 

if it. is intended that the stumps should throw out coppice shoots, these will be 
more vigorous and abuudaut. 


89. Trees ought always to be felled as close to the ground as possible. 
Method of felling. or, the trees aro barge, below the ground, as the 

lower part of the trunk or stem contains the most 
wood. When felling a largo tree in the midst of others which aro to remain, 
the branches of the treo which is to bo felled should first ho cut oft'. Ity 
this means the tree in falling will do little damage.. The wry yon ay seedlings 
crushed in the removal of the trees spring up again. 


DO. When filled, if the tree is large, the brandies and smaller or crooked pieces of tho Htcm arn 
_ , . _ * , . , ... cut into billets of equal length, which are built into slacks and jyld 

Did fisrd of 1 V nro(in..v. n£ fellings. r .. . riM , . . 

1 for hid. Ihe trunk ol the tree, or so much ol it as is straight, 

f vo from large knots and g-'tiernlly fit for limber, fa barked, often roughly squared (the while useless 

>.ip woi»d bring cleaned nlT), sold a? timber, either whole in the log. or sawn into planks or beams . »r 

sbvpcrs according to »hcs sizes ami sorts in demand. Or the trees may be sold standing , the purchaser 

felling and converting the wood into whatever forms he requires. 


F»ut in whatever wiy sold, if the tree is large and of a kind that yields wood fit for building or 
furniture, there will b** the two pmdue.i>, timber (in the technical sense) and furl* Tlie*t» two product > 
will •'oneriilly have different values, and in deciding the price of standing trees the two products must 
he tii iter; into account separately. 


Dl. Sometimes it fa wished to remove a tree outright for tho purpose of building a house or m»k- 

Mr! 1.0,1 -I r et. in- rid of the r.mU in 1 tl,,! tr "" « ,mc tlwUliryw.. out 

t)i.* around. ' " shouts or root-suckers, as so many trees ol the plains do, is very 

difficult, am thn roots remaining in tlm soil send up fresh sIiomn, 
j: mst ;ii] of felling the tree and then stubbing out the routs, the earth ts dug up and loosened afamt i )j.» 
smaller root- liefore fbe tree is felled and then tin? tree pulled, over, it, will act as a lever and pull 
out omst of ilia roots. To prevent tho broken roots that still remain in the soil .sending up shoots, t.b*« 
chips and smaller branelu'S should bn heaped into the hole left by tho root, and made into a ki]» by 
K ing coveted in with earth and set i ire to when dry. This kiln, if properly made, will burn for sum-* 
i iys f and the heat will iu m-jot lull moat of tiie roots still in tin: ground. 


Til W MINOR PRODUCE OF TREES AND PLANTATIONS. 


92. The minor produce of groves and plantations and tho fruits of sinjrl-; 

Minor produce. Jmiioitai.cc oi ulilizir-g it. ^08 should not 1)6 neglected. Very ofttUI til.: 

cost of maintaining a planted area during the lutur 
interval between the planting and the felling of the trees will be mot by the sale 
<»f tho minor products, such as grass and fruit#, aud by the yield from tho thin- 
nings. 


It niu^t he remembered that what is here said applies only to miihII arena, and not to large ft neats ot 

thntntnufig aud tenb of thousands of acres. It would be impossible % tiud labour or money to plaut up Bu<:b lor^*: 
as- is. 
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Fruit trees, whether growing isolated or in orchards, should, when this is 
possible, be rented at so much per annum. It will be the best way of securing 
their protection. » 

93. In irrigated and enclosed plantations, when the trees are young, and 
utilization of the finuw omp. Grazing on unplanted portions, there will generally be found 

i nadmiMnbie while the trees arc young. an immense crop of grass. This should be cut 

and removed, or it should he cut and made into hay. tt Under no circumstances 
should grazing he allowed in a young plantation. It is a false idea that the sum 
received for grazing is a source of profit in such cases. The damage done to 
the young trees, if it could be correetly estimated, would always bo found to be 
greater than the amount of the grazing fees. 

Besides, in nine cases out of ten, if trouble is taken and the opposition 
of interested persons is overcome, more money will be received for the grass 
Vhen sold to cutters, or when stacked and sold as hay, than when sold for graz- 
ing; for the animals grazed trample down more than they eat. 

Tools required for Arboricultural works. 

94. Various English implements are generally recommended in English 
Rmriisii implements not often required books on gardening in India. But in tree-grow- 

f»r cultivation. jug most of the work is done by ordinary 

untrained coolies, who will use nothing but the tools they are accustomed to 
handle. And very often it will he found that these tools are more suitable for 
the work to be (lone by the class of men available, than English implements. 

Of native tools which aro admirably adapted to the purposes for which 
they are used, may be mentioned, besides the usual and well-known agricultural 
instruments, the “ mhaula ,” or “hoe axe,” used for stubbing out roots, &c; the 
“*kurpa,” or “rarnba,” of universal use. by coolies in nearly all gardening 
operations ; and the grass-cutters’ “ daranti”. 

1J edge-pruning instruments of English make are, however,- necessary, 
These are a hedger’s bill or bill-book, shears, and pruning knives. 

In pruning and thinning, the following instruments are required : — « 

Sharp knives. 

Indian saws (thick for green wood), with long and short handles. 

Pruning chisels, with long and short handles. 

TVooden mallets. 

Pruning knives are made with or without a hinge. 

Pruning saws ought to have very fine teeth, and some ought to. he 
provided with handles of various lengths, to reach branches at different heights. 
The Indian saw' differs from the common saw in having the teeth pointed 
inwards, and is thus used by being drawn towards the operator. This saw is 
well fitted for removing branches at a distance from the pruner. For large 
brauches saws about Id inches are well adapted. 

The long-handled pruning chisels are used when the pruner cannot 
otherwise reach the branches, or finds it difficult to remove them with the saw. 


• Note — The ;»r*seivation of the gran crop on n plantation ns hay is a very simple matter in a dry climate 
like that of the Punjab .and, in the neighbourhood of a station or town, where there is a demand for fodder, 

might 1)0 made exceedingly profitable. The most important rule, whirh. however, the natives never fodow, is to cut 
the grass just as it ripens , before the seeds begin to fall or the stems to harden. Before or after this the grass 
contains little nourishment. Unfortunately in the plains moat grasses ripen about September after the rains, 
when labour is difficult to obtain. 




1 
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NOTES ON TREES SUITABLE FOR ARBORICULTURE 

IN THE PUNJAB. 

95. w A list which includes trees suitable for cultivation under all the cir- 
The lint ot treen nnit»hie tor cultivation cumstances and surroundings found in the vast 
is necessarily lengthy. area an( i w id 0 ly different climates of the Punjab 

must necessarily be somewhat lengthy. Nor is it practicable to arrange these 
trees, as would at first sight appear to be most convenient in a list intended for 
reference, into groups and classes according to the situations in which they thrive 
host. It has, therefore, been sought instead to indicate the situations for 
which the trees are suitable. 

06. The Punjab, from an arboricultural point of view, may be dividod into several great natural 

The climate of the Punjab. divisions, differing widely as regards climate and vegetation. 

The <c Hills,” that is to say the higher Himalayas above 3,000 feet included in the Hill States 
of Simla, Kulu, K&ngra, Chamba and the corner of the Salt Range in Hazara and Murree, comprise 
about 18 per cent, of the area of the whole Province. Those regions enjoy a temperate or cold climate, 
• a large rainfall — 70 or 80 inches, and occasionally much more — contain a great variety of trees and 
abundant forests, and aro quito distinct in ull their characteristic* from the rest of the Province. 

The “ Lower Hills ” and “ Siwalik Range,’* which skirt the base of the Himalayas to a breadth 
of 25 or 30 miles, includo only about 5 per cent, of the whole area of the Province, but contain some of 
the most fertile portions of the Punjab. The rainfall is ample, 30 to f>0 inches, the climate almost 
mild, and a very great number of different kinds of trees grow wild and aro planted throughout the 
area. 

The table-lands and low hills in the North-Western corner of the Punjab in the Peshawar, 
Bannu, and Koh&t Districts, and the Salt Range in the districts oF Rawalpindi And Jhelum, comprising 
in all about 10 per cent, of the area of the Province, present a strong contrast with the rest of the 
Punjab proper. The extremes of heat and cold are more marked ; the cold in winter more intense ; 
and, though the rainfall is scanty, 20 inches and less, irrigation is hardly practised. Many portions 
of this area arc quito treeless, but in parts of the Salt Range there are several distinct kinds of trees 
which appear able to withstand the violent extremes of climate. 

The “ Plains,*’ properly so called, which comprise 00 to 70 per cent, of the area of the Province, 
include climates varying from fairly moist to arid. In the North-East the rainfall is from 30 to 35 
inches, ami the facilities For irrigation are good. Almost every species of tree which thrives in the 
“ Lower Hills ” may be cultivated in this area. Tn the East. Central portions of the Province, the rain- 
fall is 25 or 30 inches, and, with the help of some irrigation during the hot weather, nearly all the 
“ Lower Hill 9 * trees may also be cultivated. In the remaining portions of the Punjab plains tin? 
climate is very dry or arid, and practically no trees can he grown without irrigation. 

07. For arboricultural purposes, the following rough classification of districts lias been 
adopted : — 


Arid. 

Very Dry. 

Dry, 

Fairly Moist or ForeFf. 

Muzaifargarli. 

Fcrozcpore. 

Jhelum. 

On j rat. 

Mooltan. 

Peshdwar. 

Oujr&nw&Ia. 

Gnrdafipnr. 

I)era fih&zi Khan. 

Koh&t. 

Curgaon. 

Uinballa. 

Dcra Ismail Khan. 

Uuhtak. 

Amritsar. 

ftalkol. 

Montgomery. 

Lahore. 

Delhi. 

Ilcshiiiipur. 

Jbang. 

Kama!. 

Jullundur. 

Simla. 

Bannu. 


Ludhidna. 

IT. 'Mara. 

Shahpnr. 


Rawalpindi. 

Kdogm. 

Hissar. 





Himalayan Spruce. “Tos,” “Rao” or “Rai.” 

Abies Smithiana. (Wall.) 

A very large evergreen coniferous tree, with a tall straight trunk. 

Common throughout the hill forests, between 6,000 and 11,000 feet, 
associated with silver fir and other trees. 


I 
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The wood is used for packing cases, planking, and indoor work ; but is 
only durable under shelter. The bark is used for roofing huts and for water 
troughs. 

Pro fllgated from seed, which ripens in October to November ; but, as 
the scales fall as soon as the seed is ripe, the ripening must he watched and the 
cones gathered when just about to open. . If gathered at the proper time, there 
is no difficulty in removing the seed from the cones. The seed should he sown, 
when gathered, in drills 6" apart in nurseries on northern aspects. The seed- 
lings should be planted out when two to four years old, and shady situations 
should be chosen, especially if planted at low elevations. Self-sowu seed- 
lings from the forests may also bo collected and planted out, as they are hardier 
than those of deoddr ; but nursery plants are preferable. 

The spruce fir is a good road-side tree for high elevations. 

Silver Fra. Abies Webbiana. (Lindt.) “ Pindrai," “ Tiai ” or “ Tos ." — 
A very large evergreen tree, with dense cylindrical crown of dark green foliage. 


Very common throughout the hill forests at high elevations in the same 
situation, but at sometimes higher olevations than the spruce. It is propagated 
in exactly the samo way as the latter. 


The Babul — Kikar. 


Acacia Arabica. (L.) 

A well-known tree, with thorny branches and small golden yellow 
flowers in wide spreading branches. 

It is indigenous in Sind; grows well in the Punjab plains as far 
north as R&walpindi ; but thrives best on a sandy loam if there is subsoil 
moisture. The kikar is cultivated or self-sown throughout India, save in very 
moist regions on the coast and in the extreme north of the Punjab, where the 
winter frost is too severe. 


Wood, nearly colourless when fresh cut, turns red or dark reddish brown 
on exposure to the air; is tough and close-grained; very durable if va tor- 
season e.d ; used for spokes and felloes of wheels, sugar-rollers, rice-pouudors, 
agricultural implements, &e. ; forms an excellent fuel. The bark Is used for 
tanning and dyeing, is a powerful astringent, and in times of scarcity is ground 
and mixed with flour. A gum exudes from wounds in the bark, which is used, 
in nativo medicines and by dyers and cloth-printers. The unripe pod is used 
in the preparation of ink. The trees are often lopped aud mutilated for fodder 
for cattle. 

The kikar is easily grown from seed whioh ripens in June-,Tuly. The 
seed may he sown in the rains, soon after being gathered, or it may be kept 
and sown in spring on irrigated land. The seed is dry, and keeps well, 
but it is liable to be attacked by a small weevil. Before sowing, it is well to 
preparo the seed by soaking it for some days in cow-dung and water ; or seed 
which falls from the pods when eaten by goats may be collected from goat 
pens. Tho young seedlings aro often killed by frost, and in the nursery should 
be protected during waiter. This tree also grows very well when sown direct 
broadcast in prepared soil, especially along irrigation trenches ; but it sutlers 
much from frost, unless protected by high grass or trees or artificial sheds. 
In wet or inundated ground along rivers tho seeds .should not bo sown until 
alter the rains. 'When grown in. a nursery for road-sido planting, it should be 
transplanted and its long tap root pinched oil. 

The kikar is one of tho most useful and most commonly-grown 
trees in tho Punjab plains. It is very herdy, grows freely from seed iu almost 
any soil, and, if near water or irrigated fields, attains a large size. It is never 
leafless, so that its shade, thc-ugb never dense, is at all times fairly good, and its 
wood, hark, branches, fruit, and leaves arc all useful for some purpose. The 
only drawback to it as a road-side tree is its thorns, which fall on the 
road. It sends its long tap root deep down into the soil, and makes an admirable 
road-side tree where tho soil is too dry for the sissoo. Also where pruned, 
irrigated, aud proporly attended to, it makes an excellent pledge plant. 
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A variety of kikar, Acacia cupressi/ormis, is very common in parts of 
the Punjab ; it is a tall broomlike tree, with close ascending branches, but 1 
appears to grow more slowly than the ordinary kind. 

Kb air. Acacia Catechu. (Willd.)— A small-sized thorny tree, common throughout India near 
the hills, on islands, and the banks of rivers ; found in the Punjab in the outer ranges of the Himalayas 
up to 3,000 feet in the valleys. 

- The wood is extremely hard, takes a fine polish, is extremely durable and not attacked by 
insects. It is used for pestles, sugarcane and oil-seed crushers, wheels, ploughs, spear-shafts, Ac., and 
is considered to yield the best charcoal for blacksmiths* work. The bark is used for tanning. The 
most valuable product of the tree is, however, catechu (katlia), which is obtained from the heartwood by 
a process of boiling. This product is used in India for chewing with betel leaf, aud is largely exported 
to Europe for dyeing and tanning. 

Propagated from seed, which ripens in autumn. 

A good tree for re-stocking sandy soils an<l‘“ ohos ” along the hills. 

Wilayati Kikar. Acacia Farnesiana. (Willd. ) — A many-steiAmed thqrny shrub, with 
yellow, scented flowers and foliage like that of the common kikar or babfil. A native of South America, 
but cultivated all over India sometimes up to 6,000 ftet in tho Himalayas. 

An ornamental shrub, suitable for gardens or groves, also as a hedge plant, for which it is very 
• efficient. It thrives anywhere with very little water. 

Ukru. Acacia leucophlcea. (Willd.) — A very thorny tree, which grows in tho plains of the 
Punjab from Lahore to Delhi, and in the SiwAlik hills between tlio Jarnna and tho Uavi. Thrives 
in the more arid parts of the plains, but prefers the eastern portion of the Province. 

The bark is ground and mixed with flour in times of scarcity; used in the preparation of spirits ; & 
tough fibre is made from it for coarse cordsge ; wood seasons well and takes a fine polish, but is brittle 
and often eaten^by insects ; excellent fuel for locomotives. Lirge woody excrescences are often formed 
on the branches. 

Propsgated from need, which ripens in April and May and retains its germinating power for 
years. It may be sown in any way. The host timo for flowing is April or summer rains. Succeeds 
admirably when sown on ridges, but should be intermixed with other species. The seedlings when 
grown in a nursery may be transplanted during rains. Like pliulni (.tcacia modesta ), rcru is useful for 
growing in arid places and re-stocking the lower bills. Coppices well. 


Phulai. 

Acacia modesta. (Wall.) 

A slow-growing, thorny, moderate-sized tree, with grey foliage and white, 
scented flowers, which appear in the beginning of hot weather. 

Indigenous in the Salt Range and low hills as far east as the Sutlej. In 
an uncultivated state, it prefers a rocky and arid soil, but grows well ou canal 
embankments. 

Leaves and blossoms collectod for cattle fodder; wood nearly black, 
close-grained and heavy, is strong and durable and used for cart wheels, 
sugarcane-crushers, ploughs, Persiaa wator- wheels. A tasteless gum exudes 
from wounds in tho bark. 

It is easily grown from seed, which ripens in autumn. Tho fruit is dry, 
and the germinating powers of the seed are easily preserved, but, like kikar, 
it is liable to be attacked by a weevil. The best time for sowing is Maroh- 
April ; or it may bo sown direct during summer rains. The seedlings, if grown 
in a nursery, may be planted out duriug the rains. 

A slow-growing tree, but one of the few kinds suitable for sowing in 
dry, rocky lower hills, where irrigation is impossible, and in the western plains 
of the Province. Coppices readily. 

Maples ; Mandar, Tarkan, Ac. Acer sp. 

There are several species of maples, all of which arc very common in the hill forests, and are 
generally known by the samo names : Mandar , Tarkan, &c. Hut the principal maples are — Acer 
pentapomteum ( J. L. Sf owart), A. villa# mi (Wall.), A . caesium, A, caudatum (Wall.), A. pictum 
(Thunb), A . obliqutn (Wall.). 

Acer pictum. Mandar, trek k an, Ac., is the most common. It is found throughout the Hirna- 
lajan foreata between 4,000 and 9,000 feet. 
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The wood is strong and elastic, and is much used for ploughs, bedsteads, polos to carry loads, &c. 
The branches are lopped for fodder. The seed ripens during the summer. , 

A . pentapomicum is a small-sized tree, found in hot dry forests, between 8,000 to 7,000 feet, in 
the valleys of all the great rivers of the Punjab, except the Bess. The wood is used for ordinary 
domestic purposes. Fruit ripens April to June. 

A . villomm is a largo handsome tree, found at high elevations, 7,000 to 9,000 feet. ' Fruit ripens 
in summer. % 

A. caesium is also a large tree, found scattered in mixed forests in shady valleys, at from 6,000 to 

10.000 feet. The wood is used for cups, platters, and various domestic purposes. The fruit ripens in 
October. 

A. caudattjm is a large tree; found only at high elevations. 

All these species may be easily propagated from seed, which ripens from October to November. 
It should be sown in the following March, but, as it is attacked by a weevil, it should be carefully stored, 
mixed with bitter leaves, in bags or in <( gharas ” The beds should be carefully prepared and shaded 
during May and Juno. The seedlings may be planted out in shady localities during the rains jrhoa three 
year s old. 

The maples are very handsome trees, and do well as road-side trees in the hills at high e’evations 
when planted on localities which suit them. A pentapomicum grows on dry, sunny aspects ; all the 
other species thrive in rich forest soil ; they do best in clumps. 

Himalayan Hobsb-chbstnut. — Banakhor — Aeaculus indica. (Colehrook.) Gun, honor , 

A large deciduous tree, very common in danSp situations throughout the hill forests from 4,000 to 

9.000 feet. 

The wood is not much valued, though it is a handsome wood and takes a polish. It is used in 
the hills for troughs, platters, &c., and has been found to answer well for tea boxes. The twigs and 
leaves are largely lopped for winter fodder, and cattle and goats feed on its fruit, which in times of 
scarcity is eaten by the people mixed with flour. 

Propagated from seed, which ripens September to October. The seed is attacked by vermin, so 
it should he sown at once beforo snow falls, or very carefully stored and sown in the spring in March or 
April. It should be sown in the nursery and the young trees be planted out during the rains when old 
enough. 

The horse-chestnut will grow well in moist shady places in the dips and ravines or the higher 
hills, where other kinds of trees will not readily grow. The seed should be kept in moderately dry earth 
until sown, so as to preserve vitality. When sown, the seed requires to be protected from monkeys, Ac* 

Ailanthub kxovlsa. (Roxh.) — A Urge decidnons tree, which grows wild in Central and South 
India, and is extensively planted throughout India as far north as Sakaranpur. The wood is not of 
much use, except to make floats for fishing. 

Easily propagated by seed and cqttings. The seed should be sown as soon as ripe, but it is rather 
difficult to get the seedlings over the first rainy scuson. 

This is a handsome tree, not unlike tun, for which it is sometimes mistaken, but it is in leaf 
when the tun is not. It is a fine avenue tree for the moister districts near the hills. 

An allied species, Ailanthui glandulosa (Deaf.), indigenous in Japan, which grows very rapidly, 
throwing out numerous root-suckers, has been employed with suecoss in France to clothe the sides of 
burren, stony hills. 

Sirin. Albiizia Julibrinin. (Boivin.) — A small-sized tree, with handsome ml flowers and 
graceful foliage. 

Grows wild along the lower hills, as high as 5,000 feet at times, generally on rocky, but motet 
ground ; cultivated in the warmer parts of Europe and in America. 

The wood is beautifully mottled and good for furniture. 

This is an ornamental tree suitable for gardens. There are a large number of highly ornamental 
trees of the Albizzia species cultivated in the Lahore gardens, bat few are hardy. Albiizia lucida 
will not stand the cold of the plains. 

Albizzia lophantha , (Benth.), a rapidly growing small tree ; recently introduced on the Nilgiris 
from Western Australia and now quite naturalized, has been recommended for introduction in the 
Punjab hills for fixing the soil. It hag been tried in the Lahore gardens, but has not succeeded 
there. Its bark is valued for tanning, and its loaves can be used for cattle-fodder. It coppices well. 
This tree has been acclimatized in Italy, where it is largely grown. 

SlRIS. 

Albizzia LebbeL (Benth.) 

A well-known large deciduous tree, with large pods 8 to 10 inches long. 

Grows wild in South India, the Satpura Range, Bengal, and near the 
hills to 5,000 feet as far went as the Indus; cultivated all through the Province 
end throughout the drw hills of India, Egypt, Afghdnistdn, &c. 
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Wood is dark reddish brown, tough, seasons well, works freely, and 
‘ikes a fine polish, fairly durable, much valuable for sugarcane-crushers, oil , 
sties and mortars, furniture, and well- work. A mild pellucid gum exudes from 
icks in the bark. The leaves and twigs are favourite fodder for camels. 

It fe easily propagated from seed, which ripens in September, or from cut- 
tings. Seedlings when grown in a nursery should he planted out with earth 
during rains, or at the end of cold weather, if irrigated ; rain transplants 
require an occasional watering. 

One of the commonest of road-side trees in the plains. It grows fast, is 
very hardy, and is easily propagated. But it dies easily (at least in very dry 
districts), is easily uprooted, and its branches are brittle. The large pods are 
very unsightly, and in all but the very driest districts tho handsome “Dun 
fSirie” should be grown instead. 

Saved or ^un Siris. 

Albizzia Procera. (Benth.) 

The white-stemmed siris, a tall, handsome tree, with yellowish or greenish 

bark. 


It is not indigenous in the Punjab, hut is grown there near river banks 
and in irrigated places. It is a native of Burma, Bengal, and the North-Western 
Provinces near the hills. 

The wood is straight and close-grained, seasons well and is durable. Used 
for sugarcane-crushers, rice-pouudors, agricultural implements, wheels, &o. In 
times of scarcity the bark, mixed with flour, has been used as food. Bark also 
used for tanning. 

It is’propagated from seed, and also readily from cuttings. The seed 
ripens in April, and should be sown at once in watered nursery beds, or on ridges 
during the rains. The seedlings should be planted out, with the earth round 
the roots, during the rains or towards the ond of the cold weather. Cold weather 
transplants to he watered until rains begin : rain transplants reqaire an occasional 
watering until October. 

This is an excellent tree for district arboriculture, and should always bo 
preferred to the common siris where it can be toell irrigated. 

Ohi. Albizzia Stipulata. (Boivin.) — A large handsome tree, with graceful, bright green, 
feathery leaves, abundant in the K&ngra valley in the Punjab. 

The wood ia not much valued. The branches are lopped for fodder. It is propagated from seed, 
which ripens in autumn. Seedlings when grown in nursery should be planted out during rains, or at end 
of cold weather if irrigated. Winter transplants should be watered until the rains begin ; rain trans- 
plants require an occasional watering till October. 

This tree is a good tree for planting in the districts underlying the hills. Elsewhere it appears 
to Buffet: from the great changes of temperature. 

Bengal Quiwch.— Bel. Aegle Marmelos. (Correa.)— A small hardy tree, with very beautiful 
foliage : wild in Siwalik tract and outer hills to 4,000 feet. 

May easily be grown from seed in any deep soil, if irrigated. The large fruit is used medicin- 
ally, and the pul p makes a pleasant sherbet. 

Cavplb Xct Tree. AlturiUs Afalaeana.— An evergreen tree, with very glossy foliage. 

A native of South America. 

'Wood soft : from the fruit, fat is pressed and sent to the European market. 

Propagated from seed, which ripens about July to September. The seed should be sown at once, 
either in open ground or singly in 6-iuch pots (seeds are very large J , The seedlings should be planted 
out when two yea** old. 

This tree is cultivated in the Agri-Horticolfcural Gardens, Lahore, and might be tried in other 
plaoes in the plains. 
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. Aldkb.— Puk, Atnus nitida. (Fadl.J— A larga handsome tree; chmtncm In the hills to #,000 
feet and along the banka of main river*, Jhelura aad'Ohenab, some distance into the plains. 

The irood is used for furnitnre and for fuel. The twigs are totrgli, used for tying and in construc- 
tion of twig bridges ia the hills. Hark is used for dyeing and tanning. Leaves are sometimes used for 
fodder. 

It is propagated from seed, which ripens from November to December, and from enttings or from 
self-sown seedlings, which are easily obtainable in the forest. These should be planted in moist pieces* 
The seed should be sown at end of cold weAtber in moist shady beds near water, and the seedlings 
planted out when two or three years old. Cuttings should be made in June or «fnly, and put out in 
sandy moist beds until they hare taken root. They can be planted out before snowfall in December or 
during following rains. 

This ia a very good road-aide tree for moist sandy sitnations at high elevations. 

Andrachvk Trifoliata (Roxb.), or Bischoffia Javantca . (Blame.) — A handsome, eVefgfee'A 
spreading tree. 

It is easily propagated from seed, which ripens in November- December. The Seed should be 
sown early in March in prepared beds or pots, and the seedlings be planted out when one-and-half 
to two years old. The young plants should be slightly protected from frost. The Beed can be obtained 
from Royal Botanical Gardens, Calcutta, and also from Saharan pur. 

Cultivated in the Agri- Horticultural Gardens, Lahore, and might be tried in other moist or well, 
irrigated places in the plains. 

Custard- afplr. — Sharifa. Anona squamosa. (Linn.)— -A shrub or small tree, a native of 
the West Indies, but almost wild in the Central Provinces, and commonly domesticated over a great 
part of India ; and cultivated for its well-known delicious fruit as far north as GurdAspur in the 
Punjab. It is grown at Delhi from seed. Fresh seed should be sown in a deep stony soil very well 
manured and irrigated. 

The custard-apple is not, however, suited for growing in the drier districts, even in irrigated 
gardens. It cannot stand frost. May be grown in east parts of the Province about Delhi. 

Kamrakh. Averrkoa Carambola . (Linn.)— A small tree of unknown origin, cultivated for its 
fruit throughout India as far north as Lahore, and is said to succeed well at lioshiarpur and Delhi. 
It is grown from seed, which ripens in the cold weather. The fruit is intensely acid, and is used lor 
pickling and stewing with sugar by the natives. 

Does not thrive in the drier districts. 


Bamboo— Bans. 

JBambusa arundinacca. (Betz.) 

A large feathery bamboo, a native of southern India ; cultivated along 
the outer hills, at Dehra Dun, ia the Kdngra and other districts, to 4,000 feet 
and over. 

This bamboo is used for a variety of well-known purposes. It is large 
enough to furnish poles for carrying. 

It is propagated from seed, when procurable, and from offsets. The seed 
should bo sown in pots in March and watered regularly : may be planted out' in 
pits in a good, rich, and moist soil. The whole clump that lins come up in the 
pot should be planted into the pit, without disturbing the earth round the roots. 
This can bo done by breaking the pot. If seed bo not procurable, an already 
existing clump should be cut down about 3 feet from the ground, the stumps or 
offsets dug out and planted separately in manured soil ; they will require regular 
watering at first. 

A few clumps of bamboo planted .in a nursery where they can be 
irrigated will be found exceedingly useful for an endless variety of purposes 
connected with nursery work ; making shades over seed-beds and young plants, 
fencing, and so forth. 

* 

Cultivated in the lower hills, and may also be grown in gardens in 
the plains. 

Mobwa. Bauia latifolia. (Roxb.)— A well-known large tree, otaltmted. and self-propagated 
throughout India. 

In the Punjab it grows in tho lower bills and outer ralleys of the Himalayas as far aa the plains. 
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The wood seasons well ; is strong, tough, and durable. The tree is cultivated for its flowers, 
which are dried and sold as an article of food. The} are eaten both raw and cooked, put in sweetmeats, 
and spirit is distilled from them. 8 

It is propagated from seed, which ripens from Juno to July. The seed should be soaked in water 
ten or twelve days before sowing. Self-sown seedlings are generally to be found near old trees when 
fenced in. 'Jftieso may be collocted aud reared in the nursery until fib to plant out. 

This troo blooms, but does not produce seod in Lahore or districts of similar climate. 

Kaciinak, Bauhinia variegata . (L.)— A well-known, moderate sisod, deciduous tree, with lobed 

leaves. 

Grows wild in most wooded parts of India; is common in the Salt Range and in the outer hills 
of the Punjab up to 4,000 or 5,000 feet. 

The wood is used for agricultural implements ; the loaves and (lower-buds are oaten. 

It is easily grown from soed, which ripens in Juno or July. The seod^shonld bo sown in nursery 
beds, or pots with prepared soil, and be well watered. The seedlings require much light, and will uot 
spring up in shado. They should bo planted out during the rains. 

Cultivated throughout India for the beauty of its flowers. 

Another species, Bauhinia alba , lias beautiful white flowers and is grown in the same way. 
Bauhinia acuminata has graceful pendulous branches and large whitish or pink flowers. 

Himalayan Birch.— .Biiurj. Betula Bhojpnttra. (Wall.)— -A very handsome deciduous tree, 
found at the extreme upper limit of forest vegetation, from 10.000 to 12,000 Feet and even higher. The 
wood is hard, but is not of much value, though it is used. The hark called 11 tor., 1 ’ “ bhojpattar ,f in 
Kashmir, “ bhurj ” and “drawn ” on the Uhcnab, resembles paper ami readily peels off. It is very lasting, 
and is used as paper for writing and packing, umbrella covers, to line the inside of “hukali ” tubes, and 
in the construction of houses. It is also used by Hindus iu various religious ceremonies, and is 
largely exported to the plains for packing and other purposes. 

This tree would grow well if cultivated at the elevation of most hill stations, and would be 
a very beautiful addition to groves. 


CoTTOrt TREE — SlMBAL OB SlMAI,. 

Bombax malabaricnm. (DC.) 

A largo deciduous tree, with horizontal branches and large crown. 

Grows wild throughout India, except in the more arid climatos, and is 
very generally cultivated. 

The wood is coarse-grained and porous, usod for planks, packing cases, 
toys, sea* o.irds, and for lining wells. A gum exudes from the wounds in 
the hark which is employed in native medicines. A portion of the flower-buu is 
eaten as a ugetable. The handsome flowers appear in February to March, 
aud the sect' - »od contains a flue silky fibre useful for pillows. 

Propagated from seed and also from cuttings. Tho seed ripens in April 
to May, and may be sown at once in tho nursery. It will easily succeed if tho 
beds are sligh iy watered until the rains. It will also grow freely from cuttings, 
which may be set direct if they can be freely watered, or small cuttings may 
be sot iu tho nursery beds until rooted and planted out during the rains. 

Near the hills, or where sufficiently irrigated, this tree will grow very 
fast. Itreipiuiss a loose sandy soil; on a clayey soil it sonds out ungainly 
adventitious 1 i niches. It is rather a formal tree, but is useful to mix with 
others. Its shade is fairly good, its pods when they fall are a nuisance 
near a dwelling-house for a few weeks. 

Tub Papic'i Mitlimcrry. Dronssonetia pavyrifera* (Vent.)— A small tree like tho fig in 
appearance. A nr.ti c of Japan ami China. Has hmm in trodueed into Iflurt ^>o and other countries, 
and thrives well. Tac strong fibrous bark is used in China tor paper aud similar purposes. 

Propagated fn m cuttings set in February. 

This tree lias been recommended for cultivation in North-Western India by Brandis. It is 
grown in tbo Agri Ho: ticultural Gardens at Lahore. 
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CniCBHRi, OR Dbak. 

Butea /rondoaa. (Boxb.) 

A moderate-sized tree, with a crooked trunk and few branches ; has very 
handsome flame coloured flowers, in brown velvety cups, which appear in 
Maroh-April. It grows wild throughout India as far west as the Jhelum 
ascending to 3,000 feet; thrives on the saline soils of the Punjab, along the hills, 
hut is rare to the south ol' Lahore, although sometimes planted in southern 
districts. 

The wood is not strong or durable. It is sometimes used for well-curbs 
and for charcoal and fuel. The leaves are much used for fodder, for plates 
and wrappers, and the trees are generally found more or less lopped and 
hacked. A dye is extracted from the flowers. 

It is easily grown from seed, which ripens June to July. The seedlings 
are very hardy and require no special precaution. 

This tree is chiefly valuable for the beauty of the flowers. But its 
hardiness recommends it. It may be grown anywhere, except in the more 
arid districts to the south of the Province. 


Papaya — A band khabbuza. 


Carica Papaya. (L.) 

A very handsome, but small, soft- wooded and short-lived tree; a native 
of Brazil. Cultivated throughout India as far north as Sahuranpur and 
Delhi. * 

It is very easily grown from seed, which should be sown during the rains 
and planted out. The fruit is sweet and pleasant, and the unripe fruit is 
excellent cooked as a vegetable. This tree bears fruit very youug, 18 months 
after sowing. It may be grown in any well-regulated garden or orchard in 
the east of the Province. The fruit is borne on the “female” stems only. 
These may be distinguished by the larger size of the flowers. One “ male ” 
or nou-fruit-bearingstem should beplauted with each group of “female ” flowers. 

Kauaunda. Carifisa Carandas . (L.) — A large evergreen shrub, cultivated in most parts of 
India, but not much in the Punjab, it is wild on dry, sandy, and rocky hills in the Oudh forests. 

The wood is hard and excellent for fuel. It is also a good hedge-plant. The fruit is 
largely eaten aud is Hold in the bazars. 

It is propagated from seed, which ripens in July to August. 

Might be cultivated iu the eastern parts of tho Punjab. 

Tun Indian Lahuunum— -Amaltap. Cassia Fistula. (L.)— A moderate- sized well-known 
deciduous treo, with yellow blossoms which appear in May. Common throughout the forests of 
India, and grows wild m the lower hills of the Punjab Himalayas to 4,000 feet, and commonly planted 
in irrigated gardens in tho plains. » 

The wood is used for posts, carts, implements, rice- pounders, but large wood is rare: bnrk 
is used for tanning and dyeing. Tho fruit, black when ripe, contains a pulp between the seeds which 
is used as a purgative. 

It is propagated from the seed, bat this germinates badly. Tho seed ripens in the cold season, 
and should lie preppred for germination by koepirg in a pot buried in a moist dung-pit for Rome 
months. Seed should be sown at the beginning of the rains in prepared nursery beds, or in pots with 
prepared soil, and the scodliugd planted out during the following rains or two years later. 

This tree is recommended tor groves in the plains, chiefly for the beauty of its flowers, but not 
as a road-side tree, as tie shade id not /cry good and it is leafless during a part of the year. 

There are a number of other species of cassia s, mostly small shrubs, but with pretty feathery 
leaves and generally handsome clusters of flowers. They a fe reproduced from seed, hot are mostly a 
little shy of germination. 

The English Laburnum (Cytisus laburnum) can be easily grown in the hills. 
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Spanish Chestnut. 

Ca8tanea vulgaris. (Lam.) 

A large tree, which attains an enormous age and gigantic dimensions in 
Southern Europe, where it is indigenous. Has been introduced into India, and 
grows well throughout the North-West Himalayas at from 4,000 to 0,000 
feet. It is being cultivated iu Kulu and Boshahr, 

The wood is dark brown and very durable, and is highly esteemed for 
building and nearly all purposes for which oak is used in Europe. Tho most 
valuable product of tho tree is, however, its fruit, which forms an important 
article of food for the inhabitants of Central Franco and other countries. 

1 1 is propagated from seed, which ripens from August to September, and 
may be sown when gathered or kept until the following springMn March or April. 
The seed should be carefully protected from the attacks of vermin, &c., and 
must be kept ip moderately dry earth until sown, so as to preserve its vitality. 
The seed should he sown in drills, 6 to 12 inches apart, in prepared nursery beds 
.in rich soil, and covered with fine soil or leaf mould to hide it from birds, monkeys, 
Ac. Tho nursery should bo well fenced, and thorny branches put over beds. A 
surer way is to sow the seed in prepared soil in boxes or pots out of reaeh of 
vermin or birds, and when the seed has germinated to prick out the young 
s ‘edlings in nursery beds. Seedlings may be planted out during the winter 
when throe or four years old. 

This is a hardy tree and grows well, especially on limestone soil. It has not 
yet been tried to any extent in avenues or in groves in India, but would probably 
succeed well at suitable elevations. Some of the trees grown in India appear 
inclined to grow “short ” and bushy : in groves it should be planted close. 

Bkkfwood Tkkk. Casuarina equi&itefolia. ( For stop.) — The well-known large Australian 
beffwood tree grows wilt] cm the wastes of Chittagong and Burma and iu North Australia ; 
cultivated throughout India. 

The wood polishes well, but cracks and warps ; yields excellent furl. 

It can easily be grown from imported or iiecUinutised seed gathered from trees planted in India. 
Beveral other species of Casuarina arc ulso gr.»wn in this country — Q. inuricata, C. qutidnvulri* } .jc. 

As this tn*o in leaflet, it should only be grown a enrio«ity, or, where it thrives, for fuel, ft 
in naid to grow well at Umballa, and does fairly well in the Lahore gardens. Large plantations of it 
have been made near Madras for fuel, and have succeeded admirably, the yield of fuel being enormous. 
The chief requirement of the tree is a sufficiency of water. It might perhaps succeed on “suililha" 
land along a river, where the water was never very far from the surface. As its shade is so light, other 
Blower gj.» wing species might he grown underneath it. It might prove very useful as a nurse over 
niuru di f ;Ciitu plants to keep o(T both sun and frost. 

Oatalpa Syhinoiiot.ia.— A large-leaved tree, with fine, whitish, scented flowers. It is propa- 
gate J from seed and from cuttings; seed ripens in September, and should he sown in pots or boxes with 
prepared soil the following March. Cuttings made during the rains are said to succeed best in the 
kills, it is useful as an ornamental tree. Grows freely at Lahore. 

Darawi. Cedrela Serrata. (Royle.)— A tall handsome tree, very like “tun” in appearance , 
grows wild iu the valleys of the Himalayas extending on the Indus as high as 8,000 feet in moist 
shady places. 

The wood has a strong smell, something like that of th $ pencil cedar, and is used for furnitare ; 
leaves for fodder. 

It is propagated from seed, which ripen9 in August, and should be sown when gathered, and 
the seedlings tram planted during tho rains.’ 

Suitable for cultivatiou in moist shady places in the hills. 


Tun. 

Cedrela Tuna. (Roxb.) 

A tall and remarkably handsome tree, with beautiful dark green leaves. 

Indigenous in the lower hills of the Punjab up to 3,000 feet, and 
cultivated throughout India; requires a rich soil, but will grow on any iuferior 
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soil if kept moist enough; very liable to the attacks of an insect which con- 
sumes the pith of the young Bhoots, but the tree is not as a rule killed 
bv it. 


The wood is red, not strong, but seasons readily, is easily worked 
and polishes well, is highly valued as a furniture wood and for door-panels 
and carving. In some [tarts of the hills, the leaves and young shoots are 
lopped as cattle-fodder. The bark is a powerful astringent, and from the*»iowers 
a yellowish dyo is made. The tree is evergreen or nearly so. 

It is propagated from seed, which ripens in Juno. The seed should be 
sown as soon as collected, as it is very difficult to keep. The nurseries should 
be shaded, as the young seedlings are very delicate for the first year or two, 
and suffer both from sun and frost. Nurseries under troes, or between 
rather open lines of sissu, kikar, or mulberry, do well, or the seed may be sown 
in pots. The soil should bo rich, and must be well worked and cleared of 
roots. Seed may be sewn broadcast, or better on ridges on account of watering; 
must be covered lightly. The young seedlings want protection against direct 
rays of the. sun in summer and against frost in winter. The young seedlings 
may be planted out in March or during the rains. For avenues, plants not less 
than two yours old should be used. They will require a good deal of watering 
at first. * 


This is a valuable tree for planting on road-sides, round wells, and 
within villages, but it is not to be recommended for planting along fields, as, 
owing to its dense shade, it injures the crops. 


Himalayan Cedar — Diar. 

Cedruft Deodar a. (Loud.) 

The well-known, large, handsome, dark-green cedar tree of the hills, 
common throughout the hill forests from 4,000 or 5,000 foot to 9,000 feet; 
shuns the southern slopes of the hills and badly drained, moist soils or damp 
localities. Does not require a deep soil. 

The wood has a fine light-brown colour, is fragrant and somewhat oily 
and compact ; does not readily warp or split and is very durable ; it is the most 
prized wood in the Punjab for all kinds of construction. 

It is propagated from seed, which ripens about October at the end of 
the autumn, and must be gathered at once just as it ripens, before the 
scales onon and the seed falls. To extract the seed, the cones arc dried in the 
sun until the scales open or until they do so uuder a little threshing and 
manipulation with the hand. "The seed should be sown in November as soon sis 
ready. This is much safer than keeping it over until the spring, as it is liable 
to be attacked by insects. Seed should be sown in well-prepared nursery 
beds, in drills nine to twelve inches apart. The nursery plants are hardier, and to 
be preferred to the natuval-g'own seedlings. The seed w 11 germinate early in 
the following spring, and should be protected by light diaries from hail and 
from the sun until the rains. Watering is not necossary as a rule, but a little 
may be given in May and June in dry places away from the forost. Once the 
rains have arrived, no other care need he given to the seedlings, except a slight 
weeding and perhaps shading from the frost during the winter until the next 
year, when, if not planted out in groves the first year, they should bo trans- 
planted in the nursery to prepare them for road-side planting, when tall and 
strong enough to take care of themselves about tho third year. The greatost 
care must bo taken not to injure tlxe tips of the tender roots. For this it is 
best to transplant with, earth round the roots ; traus planting or planting out 
should be doue during the rains. 



A handsome tree for road-sides or for groves in the hills, particularly steep 
slopes and west aspects ; young trees may be planted out four feet apart in 
lines when fifteen months old and nine inches high. Road-aide trees should be' 
three times this siafe. 

Khark. Celtis Australis. (L.)— A miridle-Bissarl tree, grows wild* in Afghanistan, the Salt 
Range, ami in the hills to 8,000 feet ; is frequently planted in the Punjab, in Sind, and Mikliist&n lor 
shade and fodder. 

The wood is used for churn sticks in the Himalayas, and for fuel and charcoal. The leaves are 
used for fodder, and the fruit is eaten by the natives und is used us u medicine. 

* 

It is propagated from seed, which ripens in September. The seed should be sown in March, in 
prepared nursery beds in drills six inches apart and lightly covered with earth. The seedlings may be 
planted out during the rains when tall enough. , *, 

This tree grows on rich moist soil. It is a good avenue tree for dry sunny situations. 

Oaroh. Ceratonin Riliqua. (L.) — A slow-growing ovorgrcni tree of small size, indigenous in 
'Spain, Algeria, ICg.Vpt, Syria anil tin* Kant Mediterranean region, where its pods, which contain a 
nutritious mealy pulp, are a common article of food for man and beast. 


The tree when [diluted grows easily in irrigated land in the Punjab, but the pods do not appear 
to contain much nutritious matter, and are seldom eaten by cattle. 


It, is prnnngated from seed, or from grafting, or from cuttings. Seed can be procured from the 
Agri-Hiirt'cultural Society’s hardens at Lahore, or the *• Carol) Plot” under the Forest. Department, 
'iho seed should oe sown in nursery beds, or in pots with prepared soil ; latter preferred. Seeds should 
be sown in February ; cutting- should bo male in spring. S«* *d sown in put- tilled v\itb fresh ImrM*- 
duug and some earth germinates readily. The. seedlings .should be transplanted into other pots before 
the cotyledons drop off. Seedlings require protection from heavy rains and from the sun ; they,- should 
be planted out during spring ur rams, and should bo watercu during the hot weather. 

• 

TliL tree grows well under shade of other trues. Fairly established ami with male ami fear-le 
plants more equally distributed, it would probably yield an abuuuant fodder crop. 


Obangk — Santba— Nahanoi. 

Citrux Aura nf him. (L.) 

The citrux or orange family, which includes the orange, lemon, citron, 
sour and sweet lime of the gardens, are small shrubs found in a wild state in 
no /oral localities in India in the hills, at various low eh: v.i lions from 1,000 to 
4,000 feet. They are cultivat 'd all over India for their fruits. 

Oranges succeed admirably in the dry parts of India, and grafted varieties 
of superior kinds are largely grown at Gujranwala and elsewhere in the Punjab. 
There are several kind.-., all of which can be reproduced by budding thorn on 
stocks of sweet lime. These stocks, can bo easily raised by sowing the seed 
of a well ripened lime, or better by planting cuttings of sweet iituu. The 
seed of the lime nhould bo sown in a heavily manured nursery bod, in 
lines- six inches to one foot apart, after being transplanted to one foot apart. 
When the young plants are three feet high, they may be “ budded ” with auy 
variety of orange it is wished to reproduce. These young grafts should 
be planted out in a nursery or orange grove in lines 10 feet apart, and kept 
well manured, cultivated and irrigated until they bear fruit, which will generally 
be in about five years if properly attended to. To save expense, gardeners 
generally grow crops between the orange trees, and this is an excellent plan. 
Lucerne or good “ dub ” grass might, too, bo grown, and would yield a large crop 
of grass several times a year. The trees will require careful watering and 
cultivation. Any shoots that spring up from thp stocks will have to be 
pruned oft Valuable orange groves can be prepared in the above way at very 
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, little expense, by utilising the land between the trees to grow crops on. With 
plenty of manuring and irrigating, the crop will be a good one. The other 
species of citrus common in the plains are— 


Sweet lime 

Mitha 

Citrus Limetta. , 

Lemon 

Khatta 

Citt'us Medic, a. 

Pumelo or Shaddock 

Chakotra ... 

Citrus Decumana. 

Sour lime, citron 

Nimbu 

Citrus Adda. 


They aro all cultivated in much the same way as the orange. The pumelo is 
a beautiful tree worth cultivating apart from the value of its fruit, but it thrives 
best in a moist hot climate, though grown about Delhi and even at Lahore. 
Oranges are best grafted on the sweet lime , and lemon and pumelo on the 
sour lime. They all require to be well manured and watered. Mulla oranges 
grafted on the lime have succeeded admirably at Gujrdnwhla. 


Lasura. 


Cordia Myxa. (L.) 

A moderate-sized tree, 30 to 40 feet, with a short trunk and a rounded 
crown; foliago dense, light green; small white flowers in clusters. It grows 
wild in the Punjab Salt Range and in the Sewalik tract up to tho Rnvi, and is 
commonly planted in the plains and on the hills up to 3,500 or 4,000 feet, and 
cultivated throughout India. Tho fruit is eaten as vegetable or pickled. It is 
also given for coughs, &c., and in Sind also fuse is prepared from the bark 
of this tree. The kernel is also eaten. 

It is propagated from seed, which ripens in May and June. The seed 
should be sown when gathered, and the seedlings planted out during the rains. 

This is not a very good avenue tree, as it is rather irregular in its growth. 
It gives fairly dense shade. Suitable for cultivation in the plains and lower 
hills. 


Hai.ro. Cornua macrophylla. (Wall.) — A handsome middle-sized tree, common in the hills np 
to 6,000 or 7,000 feet. 

The wood is noted as yielding excellent charcoal for gunpowder. The fruit is eaten, and the 
leaves furnish fodder for goats. 

It may he propagated by cuttings or root-suckers, or may bo grown From need, which ripens in 
October to November. Cuttings or root-suckers, put out at the beginning of the rains in fairly moist 
beds, set rapidly. Large cuttings set direct also succeed. If wanted for dry localities, the cuttings 
should be sot in nurseries for a year and transplanted in tho following raiiis when well rooted. 

This is a good hardy avenue tree, and will grow in either dry or moist situations at high eleva- 
tions. 


Hazfi.. Corylus Colvrna. (L.) — A small or moderate-sized tree, common, wild throughout the 
hill forests from 6,0u0 to 10,000 feet, often forming extensive thickets. Tho wood is considered a good 
timber. The nuts are quite os good as tho English hazel nuts and are oaten in tho hills. 

It is propagated from seed, which ripens in July and August, and remains one year in ground 
before germinating. 

Suitable for cnlliration in moist places at high elevations. 

« 

Hawthorn. Crataegus Oxyacantha . (L.) — A small tree, with well-known handsome flowers 
sometimes cultivated near villages, and growing wild throughout the hills from Q,5 00 to 8,000 feet. 
Its wood has no special uses. It is cultivated on account of its flowers and the edible fruit, which in 
much better and larger than that of the European hawthorn. 
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It is propagated from seed, which ripens from September to October, and shonld be sown when 
ripe. This tree is highly ornamental when in flower, and Natives iu the hills appreciate the fruit. 

8 ark a, bahnaki. Cratmva religiosa. (L.) — \ handsome tree of moderate size and striking 
appearance, with a luxurfant flii3h of pretty crcam-white flowers in spring ; common, growing wild in 
low and shady^iiaces near banks of rivers in the lower hills as far west as the itavi up to an elevation 
of 2,000 feet, and cultivated throughout ludia, iu the Punjab as far west as the Jheluui. 

The wood is easy to work, fairly tough and durable and not heavy ; used for drums, models, 
writing-boards, camp-boxes, and in turnery. In the Punjab the viscid pulp of the fruit is mixed with 
mortar as a cement, and as a mordant in dyeing. 

•* 

It is propagated front seed, and is a handsome tree for plauting near wells and in moist placet 
in the plains. 

Twibtkd Oypttnsa. Cuprum us torulosa. (Don.) — A large treo found between (5,000 and 8,000 
feet in the outer ranges of tho hills, but more local and less common than most other Himalayan 
conifers. The wood is fragrant, and is frequently used in the Punjab hills for incense in tho temples 
and for carving images. Elsewhere it has been fouud excellent for building iu indoor work. 

It is propagated from seed, which ripens in October to Noroinber, and is long persistent on the 
tree. The seed should be sown in boxes in prepared soil, and the seedlings may be put ont when four 
years old This tree has been planted in several places even in the plains. It is useful as an orna. 
mental tree on account of its foliage. 

There are a great nnmbcr of other species of cypress, fit., C. funsbris (Endl.) ; C. horizontal it ; 
C semperpirtns (Linn.) ; C. glanr.a (Lam.), which are commonly cultivated in gardens. All may be 
grown in the hills wherever the U. torulosa will thrive. C. semperrirens, known as sard, is common in 
most of the station gardena in the Punjab plains and in Kashmir, &c. Seedlings may bo obtained at tho 
Lahore gardens. 


Bhisham. 


JDalbenjia Sissoo. (Roxb.) 


A handsome tree, very commonly planted as a road-side tree throughout 
the Province. It has large branches supporting a spreading crown. It grows wild 
along the hills from the Indus to the Brahmaputra, ascending to 3,000 feet 
and ov.;r. It prefers a moist climate in the immediate vicinity of tho great 
rivets, wheie it grows spontaneously. Has a preference for light, sandy 
soils. Very stiff soils do not suit it. It requires much room and light to grow. 
Grows rapidly and can resist frost, which, though it turns the leaves black, does 
not kill the plants ; is the most important tree in the fuel plantations made in 
the Punjab plaius. 

It is propagated by seed or by cuttings. Seed ripens in December 
and January, and may ho sown direct or in a nursery and the seedlings 
planted out. On irrigated land sown along the trenches it succeeds admirably, 
or on eaiiiiba land it may he sown broadcast after tho land has been 
ploughed up. Sowings should be made at the beginning of tho hot weather in 
irrigated land, and during the winter rains on sailaba, or, if the ground is liable 
to be flooded, after the rains. Where no irrigation is required, sowings should 
ho made during the rains. Transplants may be made with or without earth. 
They are benotiled by a watering at time of transplanting. For road-side 
planting, seedlings should be watered twico a week until ruins set in. 

A similar kind, the Bombay “ blackwood ” ( Oalbcrgia latifolia), is a 
handsome tree, Which grows well in the Punjab and can be raised either from 
seed or cuttings. As a shade-giving tree, it is, however, inferior to the com- 
mon sissu. Both as a shade -giver and as a timber and fuel tree, the sissu i8 
excellent, and, as it is very hardy, it is a useful tree fur district arboriculture. 
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Male Bamboo-Bans. 

Dendrocalmm str ictus . (Nees.) 

A small thorny bamboo, with nearly solid stems, common wild 
throughout India wherever there is sufficient rainfall. In the PUnjab it is 
found wild only in a few places in the outer Himalayan hills, ascending to 3,000 
feet? and t<? a small extent on the east side of the Salt Range. It is gregarious, 
forming patches of forest in the hot, dry, stony hills on the banks of the Beas 
and Chcuah and west of tho Jhelum, north of Rawalpindi. , 

The stems are much valued for roofing, wattling, basket-work, &c., 
and the leaves are used as fodder. 

It is propagated in the same way as described for the bamboo of the 
K&ngra District; grows well in dumps, and may also bo grown as a hedge. 

Suitable for cultivation iu irrigated gardens in the plains. 

DiIiLKvia iNDfcA. (Ti.) — A small, lmt handsome, evergreen tree, with a short, erect, bulky trunk 
and leaves in Urge Mifts. Grows wild along the huso of tho ItiiuaUyus From Nepal to Assam ami in the 
south of India, ami is cultivated sill over In iia T»ie wood is math* into gun-stocks, and Sometimes used 
in construction. The rough old leave* are u-ed as polishers, and the you tig leaves aro used as food. 
The tree is grown from seed, which ripens in February. May be grown iu tho lower hills ; will not stand 
the frost in the plains. 

Ivbniht m'tnMw. fl{>»?U.) — A handsome moderate-sized tree, common in most 

pa* ts of India, exempt in Sind and l he Ni.rlliern i’unjuh ; grows wild in the. plains along the base oF the 
hills ii-j Far west as the liivi. Tho wood nukes a beautiful furniture wood. Iu November this tree is 
laden with yellow fruit resembling oranges, but which, however, are very hitter and not edible. 

The tree is grown from seed, which ripens during the early winter months. 

Suitable for cultivation in the districts underlying the hills as far as ttavi. 

Tkndij. Diosptfrox mrlannryloa. (Roxb. ) — A middle-sized tree, found growing wild along the 
bflse of the hills as far wst. as tlio liavi. The woo l is reddish, t »ugli, and fairly durable ; used for 
buildings and for shafts of carriages. The wood in the centre of old trees is generally jet black, like 
ebony, in an irregularly shaped form. 

It is grown from seed, which ripena in March- April. 

Suitable for cultivation in the same localities as “ Rendu.” 

Ami.ok. Dinfipyro* In/it*. ( fi\ — A moderate-sized tree, which grows wild in the hills along the 
Jhelum and Kashmir between 2, o()u an d (5.00,1 f.»et ; and in ninny other places, and very abundant 
in Afghanistan and IJiluoiiiMau. The fririb is sweetish and much prized by the Afghan tribes. 

Tho Ipv is prop.igai »■! from seed, which ripens in June to August. 

Suitable for cultivation iu the lower hills. 


Tiik Loquat. 


Eriobohya Jct/nviica. (L.) 

A w-ll-krown fruit hruo, att.iiivo of Japan and China, but cultivated iu 
Bonsai, iSr.yflt [mIki, Nurth-Wcstcrii Provinces, nnd Punjab. Thrives well in the 
]aU«>r |)htt?(\ find, who.n caUivaud is nxcidlrnt, and is much esteemed by the 
native population. The common sorts aro grown from send, hut tho fruits have 
very little pulp in limn. They should be used .merely as stocks ou which to 
graft a select variety. 

Suitable for cultivation in the plains .and lower hills. 

Thr Indian* Coihl Tuise. Krythrinaindica. ( Lam.)— A well-known niodorate-sizcdKtroo, with 
bright Mvirlet. whieli uppfajr iu March before tho loaves. Grows wild in Bengal and Burma, 

and planted throughout- India. Tr.e wuod is much used for making light boxes, toys, &c, Docs not 
warp or split, and varnishes well. Most lacquer work boxes are made of it. ^ 

Grows readily from cuttings. * 

This is a very fast-growing tree in a damp climate or where there is water, but as it is leafless 
fora long time, and its shade at nlltimea is poor, it is not suitable for road-side planting. It might be 
pat out in graved iu the moiatur districts, along tho lower hills, for the beauty of its flowers. 
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Australian G um-trkes , 

Eucnhjjiiin sp. 

Numerous species of those have been introduced into Tndia, and grow 
with great? rapidity. The wood is very much esteemed in Australia. A great 
number of species will thrive in the hills at various elevations. (Jf these— 

huctiii/ ptus globulin, E. Iffiu'o-rghm, E. sidei'njilil.nit (which succeed so well 
at Abbott-abad) ; Z7. od-u<*G(i, E. gigiii'ni, E. Sltiarliuiit , E. fringi-folia, and :i 
great many others, are well known. 

. E. globulin, the “ blue gum,” is the most commonly cultivated in the hills, 
but will not grow in the plains. It grows rapidly in good moist soil. The seed 
should he sown in shaded nursery beds of good soil, in drills l to (> inches apart. 
When the seodliugs are 3 or 1 inches high, they may ho* pricked out in the 
nursery. But a better plan is to let them grow to G inches, then transplant 
intro bamboo baskets or cylindrical pots about 1 foot long and 3 irelios diame- 
tor. The baskets or pots should be stacked on a layer ot‘ stone or brick under 
shade, and, when the rootlets begin to show, the seedlings should ho put out 
during rainy weather in previously prepared pits at l< to (! feet apart. Another 
plan is to sow the seed broadcast in prepared nursery b*ds, to cover the seed 
lightly with sifted earth, and water freely. When the seedlings are three 
mouths old, they should be taken up, the roots being undisturbed, and trans- 
planted to fresh beds. After a time they may bo planted out in prepared pits 
at suitable distances apart. 

Of the species of “gum troes ” introduced into India, the following thrive 
host in the plains of the Punjab : — Eucali/plin cilriotlora (with lemon scented 
leaves), 77. risinil'em (with leaves having a strong resinous smell), E. nntrata, 
E. viniinalis (possibly), and many others. Both E. cilriodora and E. ri.Hinife.ru 
seed in the plains, and stfod may he procured locally from Lahore or oilier 
places whe/e planted. 

The seed should be sown in well-prepared and shaded nursery beds, or in 
pots with prepared soil. It will often be found a good plan to gmw the seed- 
lings in bamboo baskets and then plant out the basket and all ; or the seed may 
he grown in pots and the pots broken when planting. The s' idlings can in 
this way be planted without disturbing the earth round their roots. They 
Should not he more than one year old when planted out. 

J A STAN. 

Eugenia Jambobnw. (Lam.) 

A very handsome evergreen tree common throughout India, except in the 
arid regions of Sind and the South Punjab, and cultivated in the moistor dis- 
tricts underlying the hills. In suitable climates it is adapted for growth along 
road-sides and, more especially, in groves near wells. 

The wood >s reddish brown, tough and hard ; warns in seasoning, but 
fairly durable ; used for building, agricultural implements, boats and canoes; 
bark is used for tannin? and dyeing ; fruit is much eaten by tlio natives, a 
vinegar is prepared from it which is used in diseases of the spleen. 

It is propagated from seed which ripens in June-. fitly, and should he 
sown as scon a.s gjodicivd in nurseries only, several seeds being sown togei.h<w 
and the healthiest seedlings kept. The young sccdiitigs may be planted on !. 
afterwards near w'dis or river sides at the end of the cold weather, if irrigated; 
if not, during the rain-. It does net require a deep soil. Succeeds well on a 
loam soil with boulders and gravel below the surface. 

The tree untended yields a large quantity of indifferent fruit, hut if 
treated as a fruit tree by grafting from selected trees; the fruit is good, it 
is worth cultivating along the hanks of rivers and in positions where water 
is available, as once established it uceds very little attention. 



( 62 ) 

Another kind of Jainan (E. latifolia) gives better shade, but its fruit 
, is very small and almost useless. 

Rose apilk — Gulak Jamah. Eugenia Jambo*. (L.) — A small tree, a native of the Sikkim 
Terai, jjrown in tlio plains about Delhi, in the Kangra Valley, &e., and sometimes cultivated for 
iis fruit ; also for shade or ornament in gardens. The fruit is a rich pink and white berry, the size of 
a small apple, hut dry and hardly worth eating. 

It is easily propagated from seed, if sown when fresh as soon as ripe (July to August). 

Cultivated in eastern parts of the Province. 

The Tallow-tuke'— Charbi. Exmcaria sebifera. (Mali.) — A stnall-sized tree. Gives good 
shade. Very inneh like sis-su in appearance. Jt is a native of China and Japan, introduced and 
cultivated throughout. Northern India. The white pulp round the seeds, separated by boiling in water, 
gives the Chinese tallow used for caudles in temples. 

It is propagated from seed, which ripens in autumn, October to November. The seed should 
be sown in prepared nursery beds, and the seedlings transplanted during tho rains. 

Suitable for cultivation in the plains and lower hills up to C,000 feet. Grown in Lahore gardens, 
Changa Manga Plantat ion, &c. 

Elkmiakt on Wood An*LK — K ait or bilin. Feronia Eltphantvm. (Oorr.) — A small, hand- 
some, crect-grnwing tree. Wild in South India, and occasionally found in tho outer hills and Siwalik 
tract as far west as the Ravi, and cultivated throughout India, but not in tlio plains of the Punjab. 

Tlio wood is dailc coloured, strong ami durable, and used for lioime-buildiii", domestic implements 
and carving. The bark yields a gum. The fruit (apple), which is the size of a cricket ball, is edible. 

It is easily grown from seed ; the fruit ripens about October and remains on the tree ; after 
bring gathered, they should be exposid to the sun for 10 or 1.0 days before rowing, so as to ripen them. 

This tree is of slow growth, but is otherwise suitable for road-side purposes iu the lower bills and 
eastern plains districts. 


Banyan Tree— Tjou ok BAifrai). 

Ficus liengnlemis. (Linn.) 


A largo evergreen tree, with glossy, dark green leaves, spreading 
branches, which in moist, climates send down numerous slender roots, which 
descend to the ground and afterwards become trunks. Grows wild in the forests 
of Bengal and Central Jndia, and cultivated throughout the Punjab plains; 
when once established, will grow in nearly any description of soil. 

The wood is not durable, but is used occasionally for boxes, door panels, 
and well rings. The root-drops are tough and elastic ; a coarse brown cordage 
is made, of them in the moist climates where they grow well. Bird-limo is made 
from the acrid milky juice. Leaves and twigs are a favourite fodder for cattle 
and elephants. The fruit is eaten during times of scarcity. 

Propagated either from r seod or from cuttings. Tho seed ripens in 
April or May, and should be sown in pots or in irrigated nursery beds, where the 
seedlings may he reared until lit to plant out. Broken bricks or charcoal mixed 
with the soil will assist the germination of the seed, and the young seedlings 
should bo shaded at first from direct sun during the hottest hours of the day. 
Large cuttings, 8 to 10 feet high, planted at the commencement of tho hot 
weather and well watered before and after the rains often succeed well, and 
handsome avenues of this species may bo formed in this way in the moister 
districts. 

This is an excellent avenue tree for shade, and grows well, excepf in the 
North and South of the Punjab, where the air is too dry or the winter tbocold 
for it. 


Another fig {View lmi.<a), a handsome tree, with a very dense shade, is grown in the Lahore 
Agri Horticultural Gardens. U is reproduced from cuttings and layers, ns the seed does not ripen 
irell here. Tbe cuttiv.js arc sjt in February. 
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Fio Tree — Anjir. 

Ficus Cariea. (L.) 

Vernacular, Chonab, phagicara, fagu; Ravi, jamir ; plains generally, anjir, 
phagicara 

A middle-sized tree, with large leaves, a native of Syria and Palestine, 
but cultivated for its fruit in the plains and in the outor hills of tho Punjab and 
North-Western Provinces as high as 5,000 feet, also in the Deccan, Afghanis* 
t&n, &c. 

It may easily be raised from cuttings planted in a shady nursery bed 
until rooted, and then planted out. 

This tree will grow very well in tho Punjab in well-irrigated gardens 
with rich soil. The fruit when ripening will require careful protection from 
birds and insects. Small baskets or perforated boxes are sometimes used for 
this purpose. The fruit ripens from May to August. 

Suitable for cultivation both in plains and outer hills. 

RumisaTi. Ficus cordi folia. (Roxb.) — A. handsome tree, low in stfiturr*, with large green loaves 
ami spreading brandies ; grows wild hero and there in tho Siwalik tract and along the hills as far as 
tho Chonab, ascending to 5,000 feet. 

Tins loaves arc used as cattle fodder, and tho fruit is cateu. 

It grows readily from cuttings and also from seed. 

Might be cultivated in the Siwaliks and along base of the hills. 

1>at bar. Firm glnmrrata . (Roxb). — A. middle-sized tree; grows wild in tho Siwalik tract 
and along the hills, generally on the banks of streams and rivers ; often planted in the plains in ths 
East Punjab. 

The wood lasts well undeljratcr, otherwise not durable ; used for well frames. The le&yos are 
used for fodder. The ripe fruit is often. 

It is grown from cuttings or from seed, which ripens April to July. 

A handsome shady tree for avenues in the inoistcr districts along the hills. 

Palkiiar. Ficus infectorin . (Willil.) — A large evergreen tree, with glossy dark green leaves ; 
found wild in the Salt Range, Siwalik tract, and along the hilta, ascending to 4,0U0 feet in tho Punjab. 

The leaves are used for fodder. 

Jt grows rapidly from cuttings or from seed, which ripens in May to June. 

A very handsome shady tree for avenues and gardens in the moister districts of the Punjab or 
where if would bo well watered. Urows well iu Ho&hiarpur, 


PlI’AL. 

Ficus rcligiosa. (L.) 

A well-known large tree, with irregularly shaped trunk and wide spread- 
ing branches. Indigenous near the hills in Bengal and Central India, but is 
found planted throughout India and in tho Punjab, including tho hills, up to 
5,000 feet. 

"Wood i . not strong or durable. The tree, being sacred, is not generally 
felled, ihe wood is suitable for fuel and to make packing cases ; tho twigs and 
leaves are favourite 'fodder for elephants ; the leaves, bark and fruit are 
officinal in native medicine. 

Easily propagated both from seed and cuttings, but the latter do not 
root freely or succeed well in tho Punjab. Tho seed ripens in April to May, 
and should be sown in pots or in nurseries and watered until lit to plant out. 
As in the case of the banyan or “ bor ” tree, it is well to mix pounded bricks 
or charcoal with tho soil of the seed-beds, and to shade the young seedlings 
at first. May be planted at end of cold weather, if irrigated, or, if not, during 
rains. 
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This tree grows well everywhere in the plains, except the north-west 
and south of the Punjab. It is valuable as a shade-giving tree. When used 
in avenues, they should bo planted solely of this species, as it does not look well 
mixed with other kinds of trees. As it is sacred, it is not often injured when 
planted as a road-side tree. . 

Frees liETtr.s.v. (L.)— <A fairly largo Iron, with small dark green leaves and dense foliage; grows 
wild in South India, Ondh, mnl many other places ; frequently grown as an avenue tree ; grows well, 
and is very hardy in tolerably moist warm climates . 

It is easily grown from seed or from cuttings in the same way as other figs. 

This is on excellent tree for avenue planting from its dense shade, and would probably thrive 
well in districts along the hills near water or where irrigated. 

Them vr,. 7<Vea« raxburglni. (Mig.) — A middlc-dbcd tree, found wild in the Siwaliks and outer 
hills to 5,0'JO foot, Tlie wood is harder than that of most other ligs, the fruit is eaten and sold in the 
Imars. 

It is propagated by seed, which ripens in June, but better by cuttings or by layers. Thcouttiugs 
should ho set in the unrsery and planted out during the rains when well rooted. 

This troo grows well on dry soils with sunny aspects in the lower hills. 

Mountain Ash. — Sum on Sunnu. 

Fraxinus Jforibunda. (Wall.) 

Vernacular, Jhelutn, a am ; Chenab, sinnii, shunnu; Ravi, sunnu. 

A large handsomo tree, found hero and there in deep rich soil in damp 
and sliady situations throughout the hills at from 5,000 to 8,000 feet. 

The wood is similar to English ash, hard, tough and elastic, much valued 
for plough-shafts, jhampitu-polcs, and considered to be the best wood for oars in 
Kashmir. 

The tree is propagated from seed, which H^cns in August-Septeraber, 
afcd should be sown in nurseries. 

A very valuable and handsome tree for growiug in shady, but well- 
drained, “dips” and llil places along the banks of streams in the hills. 

Kkarpat. G tni-j.t jtinn tt'i. (Iloxh.) — \ modorafo-^izel hand ?om*> tree, common in tho dry hills 
in CtMibr.il India and I'M i i along tlm hills u* far m the Jamna; fr^pi-mUy associated #ith OMir* 
wotlier, which it resembles. 

Tin wood id employed for iu-door work and for fuel. 

Tho fruits, which in outward appearance resemble "rapes, are oaten, and the leaves are largely 
used for fodder. 

It is very easily grown from large cuttings and also from seed. 

This is a highly ornamental tree while in fruit, hut, ns it is leaflets during the hot weather, is 
not a good road-sido tree ; useful for dry stony hill-sides and places along the hills. 

Kumitau. Gm 'Una mvV#r.v<. (R.ik'u.) — .V mi Idle-sized light-green leaved tree, with yellow 
flowers ; common throughout the greater part uf India ; grows wild along the hills ascending to 3,000 
feet, but is scarce in the Punjab. 

The wood is very much prized, does not warp, and is easily worked ; lasts well under water ; used 
Tor planking, furniture, & e., and a very groat variety of purposes. The fruit is sometimes eaten. 

It may easily bo grown from sivd or from cuttings. Tho seed ripens May to June. On being 
collected, the seed should be buried with Jin.l leaves in a pit and kept in a moist state for a couple i»f 
months until the rains, when it, should bn sown at once in beds, which should be irrigated when tho 
weather is dry. It may be more readily grown from cuttings if these arc kept iu tho nursery uutil well 
rooted. 

Should bo tried in the lower hills. 


PUA1&A. 

Grmcia asialica. (L.) 

A small tree or shrub said to bo wild in the Salt Range ; cultivated 
throughout India for its fruit, which is acid and of agreeable flavour ; used iu 
preparing cooling drinks in the liot season. 
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^ may be grow 11 from seed, which ripons in May, but the propagation of 
tho best sorts is done by layering. The long shoots should be well pruned after 
the crop is gathered. 

This tree may be grown in any irrigated garden. 


Diiamman. 

6 rewin t opposUifolia. (l.ciith.3 

A medium-sized true, with a straight short trunk, common growing 
wild in all the lower hills up to 6.000 feet, occasionally in the Salt Kange 
and other Punjab hills; frequently planted near villages amj houses. 

The wood is hard, elastic and very tough, used for oars, handles and 
bows ; from the bark ropes are made; the chief use made of tlu tree is, how- 
ever, to furnish fodder for sheep and goats during winter. 

This tree is easily propngitod from cuttings, or seed ; is very hardy and 
grows almost on any soil in the lower hills. 

GriATTKKiA lonuifoma, Wall. ( PohhtUha In/Hfifoliit )( lhmth.) — A gfiwl-siixiMl evergreen, 
handsome, shady tree, with a straight trunk ami Ion" dark-green flossy leaves; ^rows wild in 
CVylon, commonly planted along roads in Bengal and South India and in Northern India as far west as 
Hoshiarpur. The fruit is enteu. 

It grows well from seed, and thrives in stony situations. The seed ripen* after the rains, 
and should be sown when quite fresh. .Seed can bo procured from any town where commonly planted, 
and in to be purchased in Poona. 

This is a good avenue Ueo for tin* moist er districts like Hoshiarpur. and l.»oks pnrf icukirly 
.well planted in streets : does m»t transplant well, a.»d is, therefore, minchim-s sown direct in ptvpaivi! 
pits. well immured and fenced. 

Suitable fur cultivation a> an avenue tree in the eastern plains districts. 

Chamhi’N. liun-ni't ifitlrix. (Tlmtih i- - A mud'T.iti'.-dzed, handsome, erect tree, indic<Mi"'i-: \\> 
Ellina, but commonly cultivated in Nepal, Sikkim. K.iinanu. but rarely in Me* Punjab. The wmid i- 
nut valuable, but ■ tins tree is cultivated lor ornament and fur its fruit. It is "rowti in the Aii.ind.il- 
Gardens at. Simla. 

Hj. Malayan iioi.lv. f/frx tlijp/nn i/.. (Wall ) — A Mnall-^iKed nverjrrecn tree, common in t;j. 
h'lls from to t*,0UO feet. 

The wood is not much ••fteeuied L but makes good fuel ; the leaves are ocrM-innaUv i 

for > mid T. 

Itis propagated from seel, which ripens Artpul to October. Seif-suwn seed I ini's mav •■a-dv 
hi. obijoucd where there are trees of thin species. These may be reared in the nursery until fit n plant 
iut. 

Suitable for cultivation at high Novations. 


W a i.Nirr tr b — A khkot. 

Jut/ lews rttgiti. (L.) 

A large handsome tree ; grows wild in the Himalayan forests up to 
30,000 foot , largely cultivated neat’ v’’ luges throughout the liiils, and in 
Kashmir. 

The wood, dark brown, often veined, very durable, works well and does 
not warp or split ; is a beautiful furniture wood and polishes well; used for 
gun stocks. The bark is used as a dye and in native medicine. The nut form' 
a very important article of food, and also yields an oil. The outer covering of 
the fruit is used as a dye and for tanning ; the leaves furnish fodder. 

Propagated from seed. Tile fruit ripens about September, and should 
be stored for sowing in bags in a dry, well -ventilated godown out of reach 
of vermin, *or in pots or “ gharas ” and mixed with sand to protect it from mice 



<1 uring the winter. The “ gharas ” should be closed with a piece of wood and 
buried undor the ground. The seed should be sown either when it first ripens or 
:ri January or February in prepared nursery beds of fine rich mould, in drills 4i 
to C inches apart, and covered with one to two inches of soil. The seed takes six 
months to germinato and requires to be protected from monkeys, &c. The 
nurseries should bo well fenced and thorns put over beds. A surer way is to 
sow the seed in boxes or pots out of reach of vermin, and when the seedlings 
have come up to prick out into beds. When the seedlings are one year old, 
they should be transplanted in the nursery and their tap-roots shortened. 
When three years old, the young trees can be transplanted during the rains 
or winter into the open. 

The walnut is an admirable avenue tree in dry shady localities in the hills. 
It fruits best in a well-drained soil in the vicinity of water. 

Kiokma pisnata. An evergreen tree, with dark green foliage, and dark liver-coloured flowers 
3 inches in diameter. 


Propagated from seed which ripens in August and September, and ran be procured from the 
Royal botanical Hardens, Calcutta. The aeed, luting very tine, should he sown in pots or boxes about 
March, and the seedlings transplanted when about a foot high. Requires to be slightly protected 
against frost. * 


Suitable for avenues and gardens. Grown in the Agri- Horticultural Gardens, Lahore. 


Mango — Am, Amu. 

Mangifera indica. (L.) 

A large, handsome, evergreen tree. The wild mango, of which the fruit 
tree is a cultivated variety, is indigenous in moist warm climates, though 
it, is said to grow in the outer hills of the North- Western' Provinces. It, is cul- 
tivated throughout India, but practically disappears west of the Ravi. The wood 
is readily eaten by insects, but it is used lor planking, doors and window frames ; 
canoes and boats are made of it. Bark and leaves are used medicinally. A 
gum issues from wounds in the bark. 

Cultivated for its fruit. It requires rich loam and a mild even climate. 
In the Punjab it must bo protected from frost for two or three years. It is 
grown as a fruit tree in gardens near Delhi, Hoshi&rpur, Gurddspur, &c. 

As a road-tide ornamental tree it may be propagated from seed which 
ripens in June. Tho seed should be sown in a nursery or box filled with rich 
soil and well watered. It will germinate in 15 to 20 days. The young plants, 
tiansplanted during September, should be watered every two or three days. 
From November to March plants must be covered with grass to protect them 
from the frost. 

This handsome tree thrives well near water or when well irrigated, but 
fails otherwise. It is suitable lot road-side planting where there is good irriga- 
tion. The common sorts of mango are the best, for such situations, as the 
superior grafted kinds are much more delicate. 

Cultivated as a fruit ir*e, grafting is necessary. — Most of the mango 
trees met with are of the uugrafted common country kinds ; the flavour of the 
mangoes consequently aries considerably. Generally they are stringy and 
havo° a strong taste of turpentine. Mango grafts of the host Bombay and 
other kinds n'**y be purchased at the Lahore Gardens, at Poona, and else- 
where. Where trees of a good variety already exist, grafts may be made from 
them on to common country seedlings. Most “ m&Us ” can do this. Grafting by 
approach or inarching" is the commonest method. A mango tope may easily be 
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formed where there is a deop well-drained soil and irrigation is easy. Stagnant 
water about ’ the roots of the trees is, however, fatal to them. Seedlings 
can be raised in boxes from seed, and these may be grafted or not as 
required. The young trees, grafts, or seedlings should be planted out in pits well 
manured add watered 20 feet apart. During the cold weather they require to 
be protected from frost. In native gardens, plantain trees are very frequently 
planted alongside the young mango trees while small. It is supposed that they 
keep white-auts from attacking the trees and keep the roots moist. In 
the Punjab, good mangoes are grown at Hoshi&rpur, Delhi, Gurddspur, and iu 
nearly all old gardens about Lahore, Amritsar, &c. 

Persian Lilac — Bakain. 

% 

Melia Azedarach. (L.) 

A mod orate- sizod troo, with handsome lilac flowors, which grows wild in 
•Biluchisuin, and is believed to be indigenous in tiio Lower Himalaya and 
the Siwalik tract. 

Commonly cultivated throughout India, and flourishes in the north and 
north-west of the Punjab. 

The wood is brownish white, or reddish, coarse fibred, warps and splits ; 
the wood of old trees is often handsomely marked and used for furniture. Bark 
is extremely bitter, leaves and pulp of the fruit aroused in native medicine. 
From the fruit an oil is extracted. It is propa'/nteil from seed, which ripens 
in tlanuary and February, and should be sown as soon as gathered when quite 
fresh, as it does not retain its germinating powers long. The young seedlings 
may be planted out at the end of the cold weather or during the rams. They 
are best plaiTted with earth round the roots. 

This is a good tree for shade and ornament in streets and stations, where 
it. grows welland rapidly if irrigated, but it is less suited for country roads, 
where many fiuer trees can bo grown as easily. Its roots are shallow, spread- 
ing near the surface, and it is, in consequence, easily blown over. 


Nik. 

Melia mdica. (L.) 

A large evergreen tree, common throughout the greater part of India 
as tar west as the Sutlej, planted or self-sown, but beyond Jhoiuni it disappears 
altogether. 

The wood is red or brown, compact, sometimes resembles mahogany; 
takes a beautiful polish, is fairly durable, i's so hitter that white-ants and 
other insects will not touch it. It is used for construction, cart-building, ship- 
building, and agricultural implements ; is held sacred by the Hindus and used 
for making idols. The sap is usod medicinally; a gum, used as a stimulant,, 
exudes from the hark. From tlife fruit an oil is extracted. The leaves are used 
medicinally, and the bark is sometimes used as a substitute for Peruvian Park. 

It is propagated from seed which ripens in July and August, and 
should be sown iu woll- prepared nursery beds, as the young plants are liable to 
suffer from frost. The seedlings may be planted out with earth round the roots 
in December or during the rains. The transplants require but little watering, 
aud that only until the beginning of the rains. 

This tree is very hardy and will grow almost anywhere. It gives good 
shade if watered, but if not irrigated loses its loaves iu the hot weather. It is 
valuable for planting near villages and wells and in plots on grazing-; 
grounds. The growth is fairly quick, and it coppices well when cut. 
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HitAMBA. Michdia rhampaca . (L). — A large handsome overseen tree, 9omewhat resembling 
ilhi man^n, with swept-^centod yellow flowers, which appear in the hot weather ; cultivated throughout 
I n '1 in, particularly at Hindu shrines, as far as the iiavi and found in Kangra, where it was one of the 
“ Padshah i ” ( Royal ) trees. 

The wood is very much esteemed for furniture, carriage work, <&c. It is easily propagated from 
seed, which ripens Novcnibof to December, and may be procured from anywhere it is grown, notably 
Abu. It will thrive well in irrigated gardens. 

M Min fjtania hortensis. (L). — A tall graceful tree, with dark-green leaves and clusters of wln'te- 
seentod flowers, a native of Burma, but cultivated in avenues and gardens in most parts of India ) 
common about Umballa, Delhi, &c. 

It is easily grown from root-siickers, which can bo dug up and planted out : in Northern Iudia 
the tree seeds very rarely. 

This ornamental tree is very suitable for groves, as it grows with little water and in shallow soil ; 
but. the tall stem is apt to be broken by the wind, so that it is less suited for avenues along frequented 
roads. 

Khtkni. Mimusnps intlica. ( A. DC. ) — A beautiful Nmall evergreen tree, with dark glossy 
leaves. Grows wild in Smith and Central India aud in the sandy soils of Gujrub. Commonly grown 
near villages in many parts of Lidia us far west as Lahore, Mooltan and Gnjranwala. 

The wood is heavy, hard and tough ; is excellent for turning and is used for many domestic 
purposes. The fruit is eaten, hut it is more worth cultivating as a tree than for its fruit. 

It is grown easily from seed, and thrives wherever water is not very far from the surface or where 
irrigated. Grows to a great ago, and gives very good shade, and would probably grow well in sandy soils 
in the I'nii jab near rivers. 


House radish tree— Souanjna. 

Morin gn pterygosperma. (Gacrt.) 

A small live, with light foliage and sweet-scented white flowers, grows 
wild in tin: Siwalik region in the Eastern Punjab, and is seen commonly planted 
throughout, the Province up to 1,200 to 1,500 foot; also ^commonly cultivated 
throughout the whole of India. 

The fruit ripens about April, and is oaten l>y the natives ; twigs and leaves 
are lopped for fodder. The wood is excessively soft, and quite useless, and 
said to he not. e.cu lit for fuel. The roots have, the llavour of horseradish and 
are occasionally used for it. 

It is propagated from seed, but Muck cuttings do better, as the sowings 
aro not always successful. .Seed ripens in April, and should he sown in well, 
prepared hods in a nursery, aud the seedlings transplanted during rains or spring. 
II. requires a good deal of irrigation or heavy rainfall. It is not long-lived 
enough to make a good avenue tree and its growth is unsymrnetrieal ; hut, with 
other trees in an avenue, it has a good appearance from the beauty of its flowers. 
It is leafless during part of the } ear. 

Mulberry— Tut. 

Morns alba. (Willd.) 

A handsome middle-sized deciduous tree, sometimes attaining a very large 
size. It grovs wild throughout the Punjab pl.t i us and in the hills up to 5,000 
feet. The wood polishes well, and is strong aud useful, much employed for 
building, furniture, and agricultural implements. The leaves are largely used 
as fodder and for feeding silkworms. But the chief product of this tree is its 
fruit, of which there are man*' varieties of all shades of colour, from white to a 
blackish purple, much eaten by the natives. 

It is easily propagate** either from seed or from cuttings. The seed 
Tipens in May t,o .i..ir>e Hud should be sown in June or beginning of July. It 
is easy to raise plants in the nursery and to trans.d.’ut them. On irrigated land 
it may he sown ou ridges up to middle of J uly. The plants require to be watered 
up to the end of October or later, aud are easily affected oy drought. The 
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young plants may be transplanted, with or without earth, during December, 
January and February. Provided the soil is moist enough, even plants with 
half injured roots will grow readily. 

This tree grows well and fast when irrigated. But after a certain age 
the tree becomes diseased, so rarely produces good timber. It is frequently 
cultivated for its fruit by grafting a superior variety of cultivated mulberry, 
called “Shah- tut,” on to seedlings of the wild mulberry. The operation is very 
easily done at the end of the cold weather, young seedlings being raised for the 
purpose by seed sown in drills in a nursery. These seedlings are eut oh afoot 
from the ground and budded when one to two years old. 

Oultivated throughout the plains and the lower hills. 

Himalayan mulbhrtiy— Kakun. Aforus Serrata . (Roxb.) — A largo deciduous tree, found 
wild hero aud there in many parts of the hills at from 4,000 to 9,000 feet, but descending much lower 
iu places. Cultivated near villages. 

The wood is easily worked, and not heavy, polishes beautifully, and might answer for cabinet 
•work. It is used for agricultural im pie intuits, toys, &c. 

Propagated by seed, or cuttings, or by root-suckers. The seed ripens .Tune to August. Cuttings 
should he made during the rains aud set iu the uursery until well ruoLod ; and may he planted out 
during the following rains. 

Suitable for cultivation in the hills. % 


Plantain — Kela. 

Musa Paradiaiaca. (L.) 

Grows wild in the moist forests of tropical and sub-tropical I ndia. 

It is largely cultivated in some parts of the eastern plains districts and # 
in the outer hills up to 4,000 fe.et ; becomes very rare towards the north-west, 
and the quality of the fruit is not so good in the Punjab as in tho east and 
south of India. 

The fruit is largely eaten, both raw and cooked as a vegetable, and is 
very nutritious. 

Propagated by root-suckers, which spring up from the roots. To 
make a plantation, the shoots from tho base of old trees should he dug 
out, th*. decayed parts cutoff, the sound shoots soaked in water, and then 
planted out. in a trench dug three feet deep and fillod in with a mixture of two- 
thirds stall manure and one-third earth. The best time to plant is during tho 
rains or end of the cold season. Plenty of water every three or four days and free 
drainage will be necessary. 

Plantains require constant moisture ,and heavy manuring, and are best 
grown along a trench leading from a well or irrigation caual, where they can be 
kept pretty regularly irrigated. 

There area very great number of superior varieties of the plantain. 
Most of tin; best, kinds may he purchased at Lahore, Sahdraupur, and other pub- 
lic nurseries. The plantain grows best in a moist warm climate, and although 
it will grow, it sufficiently irrigated, does not yielu very good fruit in tho Punjab. 

Kemal. Odina V/WiVr. (Roxb.) — A Urge deciduous tree, with fow branchos. 

Common in dry forest* throughout India as f«*r as the Indus, and found in the Punjab in the 
outer hills us high a* 4,QO0 fret 

The wood is used h-r spear shnfts, scabbards, wheel spokes, cattle yokes, oil-presses, and rice- 
pounders. It polishes well i-nd is very heavy, and yields a gum. 

The best mode of propagating this tree artificially is not known. The fruit ripens from Jnue 
onwards, and remains a long time on the tree. 

fieoommended for cultivation in the lower hills* 
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Olive — Kau. 

Ole a ctwpidata. (Wall.) 

A middle-sized tree, common, growing wild in tlie Punjab Salt Range 
and in the outer hills of the North-Western Himalayas up to 0,000 feet. 

The wood is very hard and takes a beautiful polish, is highly prized for 
turning, for the rib timbers of boats (on the Indus), and agricultural implements; 
combs aro carved from it. 1 1 yields excellent fuel and makes good charooal, 
and the tree is lopped for fodder. 

The cultivated olive is propagated by taking the root-suckers, which spring 
up near the parent stem, and planting them out, the good varieties being grafted 
on to these stems. Has generally been reproduced by seed in India. The seed 
ripens August to November; should be sown at end of cold weather in well-pre- 
pared nursery beds or pots iti a soil mixed with charcoal and carefully watered. 
The seedlings should be planted out in April, if irrigated, or during the rains. 

Although (if not the saino as some maintain) it is closely allicd'to the 
European olive, there is no trace of its ever having been cultivated or its fruit 
turned to account in India. The wild variety yields very little oil, uot enough 
to repay cultivation, but might ho improved by grafting or budding with Euro- 
pean varieties. * 

Should be cultivated in suitablo localities, such as Salt Range aud outer 

hills. 


Date-palm — Khajur. 

Fhainix dactilifera. (L.) 

A tall palm, producing an edible fruit, grows wild in Mooltan, Muzaffar- 
garh, and the south of Punjab and Sind. 

Highly cultivated in Persia and Arabia, in parts of which countries it 
forms one of the chief sources of food of the population during certain seasons, 
and from whence it is largely exported. 

Propagated from shoots or from seed. If grown from seed as a fruit 
tree, imported stones should bo procured, as the dates growing wild in the 
Punjab are very inferior and not worth the money spent on cultivating them. 
The seed should be sown as soon after it ripens ( early in August ) as procur- 
able, along drills G to 12 incite" apart in nursery beds, and the young plains may 
bo planted out when one year old, or better when two years old, after being 
transplanted once in the nursery. The (.{at, e-palm is, however, best propagated by 
offset*, as the seed doosuot always come true. Oltsets from female trees of good 
varieties, having about one foot of woody stem, should bo planted in September 
or October in the nursery until rooted. They can then be planted out in the 
following rains. They will require a little watering during the hot weather until 
they flower ( 6 to 10 years ), if shoots from female ( fruit-bearing ) stems only 
are taken, they will require to be artificial ly fertilized; otherwise male steins 
should be plahted with the fruit-bearing stems. 

Should be cultivated in the dry districts. 

Aula. Phyllanlhw limbi' ica. (I,.) — A moderate-sized decidnons tree, grows wild in the forest* 
of most parts of North India, aud the drier parts of the forests of Burma and Assam ; found in the lower 
hills of the Punjab, and planted iu irrigated gardens in the plains. 

Wood is durablo under water, is used for well work, also for implements, building, and furniture ; 
hark is used for dj cing, tanning and medicine, and fruit for food and preserves. 

Mors —For fnll particulars regarding the cultivation of this palm tec “ Date-palm in India," by E. Bonavia, 
Jf. 0., Thacker, Spink and Co., Calcutta, 1886. 
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Grown from seed which ripens during the cold weather and should he sown soon after being 
gathered, before the commencement of the hot weather. Young trees should be planted out during the 
rains, or, if irrigated, in the early hot weather. 

The intensely acid fruit of this tree is liked hy natives, but it is moro worth cultivating on 
account of its^ handsome feathery leaves than for its fruit. 

Planted in lower hills and in gardens iu the pluins. 


Blue Pink -Kail. 

Pinus excelsa. ( W all . ) 

Vernacular— Jltelum, biar ; Chcnab, chir, kachir, darchir ; Ravi, chi l ; 
Beas, kail ; Sutlej, kail. 

A large tree, with bluish-green foliage, common in the hills from 5, COO to 
1 1,000 feet in mixed forests, extending to the more arid regions of the inuer 
ranges and preferring dry stony slopes and open places. 

Wood light-brown, compact, even-grained, ranks next to deodar as 
regards durability, ami is used for Construction when that species is not to be 
obtained. It is said to bo the best wood in the Punjab for pattern -making, and 
yields excellent charcoal for iron-smelting. Turpentine, resin and tar might be 
obtained from this tree. 

Propagated from seed, which ripens in October or end of the autumn, and 
falls leaving the cones on the tree. To collect the seeds, their ripening of the 
cones must he watched and the cones gathered just before the scales open, 
slightly heated, and the seeds picked out. The seed should be sown when 
ripe in nursery beds, in drills 6 inches apart, in November or December, or it 
may bo kept until after the winter and sown in the spring. Seedlings should be 
planted out»during the rains when tail enough to hold their own. 

A handsome tree for planting about a hill station on open well -drained 

slopes. 


Ciiiij — Pine— Cuil. 


Finns lonyifolia. (Iloxb.) 

A. large tree, with symmetrical branches high up on the trunk forming a 
rounded head of light foliage. 

Very common throughout the outer hills from 2,000 to 5,000 feet and 
even higher, and cultivated in the plains in gardens at Rawalpindi, Lahore, &e. 

Wood white to brown, easy to work, and used in the hills for building, 
shingles and tea-boxes, but is not durable ; is attacked by insects, and decays 
rapidly when exposed to the wet. Yields turpentine and resin, which is obtained 
by making incisions iu the stem or by stripping oil* tho bark. The seeds are 
eaten by natives in times of scarcity. 

Propagated from seed, which ripens October to November, but the cones 
do not open to let fall tho seed until A pril. To collect the seed, tho cones 
should be gathered during tho winter mouths, December to March. To extract 
seed, which is a difficult operation owing to the large amount of rosin, the cones 
should be slightly heated and the seed picked out. Tho seed should ho sown 
in the beginning of March or bofore rains in nursery beds, iu drills 6 inches 
apart, or broadcast thickly. Nurseries may be made on somewhat poor soil, 
which need not be dug up ver f' deeply. This species is so easy to repro- 
duce that it may sometimes be sown broadcast, in drills or along trenches, 
or even in prepared spots or boles along road-sides, if these places are 
well fenced in with dry thorns or othorwise. If sown in a nursery, the 
seedlings should be transplanted during spring or beginning of rains. Care 
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must be taken not to injure the tap-root of the seedlings, and they must be 
planted with earth rouud their roots. The seedlings can be transplanted as 
yearlings or as plants two years old. 

The chil pine is a good road-side tree for hot dry slopes in the lower hills. 

Kakkar. 

Futaria iniegerrima. (TTf. and T.) 

A fairly large tree, grows wild in the hills from 1,500 to 5,600 feet 
and in the Salt Mango. Is most common in parts of Haz&ra ; found growing 
on hot aspects in dry rocky ground with moist air. 

The heart-wood of mature trees, known as zebra wood, is beautifully 
mottled or striped with yellow or dark veins, and takes a fine polish. It is the 
best and most handsome wood of the North-West Himalayas for carving, 
furniture, &c. The sanwood is liable to be attackod by insects. The tree is 
lopped severely for fodder for buffaloes and camels, and uninjured trees of large 
size are now not to be found. 

Propagated from seed, but is vory shy of germinating. The seed ripens 
in October, and should bo sown in well-prepared and well-drained nursery beds, 
or in pots with prepared soil. The seedlings should bo planted out in the rains, 
but not until well grown, in dry situations, and occasionally watered while 
young during May and June. 

This tree merits more attention than it has hitherto received, and might 
be cultivated in groves with other kinds for its beautiful wood. But the trees 
would require to be very carefully fenced, as the leaves are greedily devoured 
by cattle and goats, and it will always be lopped if not strictly protected. Some 
beautiful specimens of this species, with short stem and large branching .crown, 
uiay bo seen in the Agri- Horticultural Qardon, Lahore. 


Plank tkkr — Cuinar. 

Platanus orient alls. (L.) 

A largo deciduous tree, grows to a great size, and rather fast ; a very 
shady tree, with large lobed leaves. 

Indigenous in Greece, Armenia, Ac., but ia largely cultivated in Kash- 
mir and in the North-Western Himalayas; grows at from 2,000 to over a, 000 
feet. 

The wood resembles beech, is compact, but not strong, used in Kash- 
mir for miking small articles, which are afterwards lacquered. It takes, 
however, a beautiful polish and has a handsomo mottled grain. 

May be propagated readily from seed or cuttings, and may be grown in 
any of the inoistor plaius districts wherever the soil is good.* Cultivated 
in the lower lulls. ' 

Tiik Uoi.h-moh". Turk. 7i.W(* regia. (Hojcr.)-— A vory showy tree, with large bright scarlet 
flowers ; a native of Alalar:m ,»r ; connunuly glows iri gardens throughout Iudia north-west as far as 
Jamiift. 

Ka^ily grown from nm?d. 'iV prepare the eed for germination, it should be placed in a u gliara •* 
ami buricti m a du» g-pit orot.m*r m .it plart* *'-fora being sown in the rains. It is said that this tree is 
very commonly p< • tp&gaic 4 by editings in Sind, In the Punjab it will not stand the frost of the 
plains. 

Indian rkkim — SrKiii:u bin. Pongamia glabra . (Vent.) — K very beautiful moderate-sized 
tree, almost evergreen, w^ii dark greens glossy and singularly graceful foliage. 

Common, growing wild near banks of streams and water-courses and elsewhere in moist localities 
in South and Central India and Bengal ; also found, but not common, at the foot of the Punjab Hima- 
layas and outer valleys to 2,000 feet, as far west as the liavi. 
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Grows very rapidly from seed when near water. The fruit ripens in April, and should be sown 
at once when gathered. The wood is readily eaten by insects. 

A very handsome tree worthy of cultivation iq moist localities or along canals, streams, &c. 
The tree is apt to form awkward elbow branches and requires careful pruniug. 

Bahn. * Populua euphratiaa. (Olive.) — A largo tree, common, growing wild in Sind along 
tho Indus and in the Southern Punjab in the low and often flooded lands along rivers. 

The wood is largely used in Sind for beams and rafters of houses and for turning, but is not 
much valued in the South Punjab, except for fuel. Sind lacquered boxes are made of this wood. 

Easily grown from root-suckers, which tho tree throws out in abundance. The seedlings spring 
up in abnndauco on the mud after the annual floods of tho rivers along which it grows. 

Himalayan Poplar. Popultis cilinti i. (Wall.) — A largo tree, growing wild in the hills from 
4,000 to 10,000 feet, most common north-west of Jamna ; abounds in the Clmmba forests. 

Wood used for water-troughs; leaves as fodder for goats. 

Propagated from cuttings, which arc made in tTnnc-.July, and may be planned out direct in moist 
places. Largo stakes, 9 to 10 feet, put down as fencing in such localities rapidly strike. Hooted 
cuttings or large stakes may be planted along roads during the rains. 

Suitable for cultivation in moist places in tho hills. 


Black Poplar — Safedar. 

4 

Popultis nigra. (Lin.) 

A large tree with spreading erect branches. Planted in the north- 
western Himalaya, particularly in Kashmir and in the basins of Jhelum, 
Chenah and Sutlej rivers between 3,000 and 11,500 feet. Occasionally planted 
in the plains at Lahore, Peshdwar, Hoshi&rpur and elsewhere. 

Propagated from cuttings. 

This tree is very useful as an avenue tree ; a very fine specimen of a 
poplar avenue may be seen near Sirinagar in Kashmir. 

Whith 1’oeiiAR. J’opiilun tilbti. (L.) — A largo free, wild, and cultivated in tlie north-western 
Himalaya between 4,000 and 10,000 feet on tho Jhelum, Chenab and planted iu the Peshawar valley, in 
the Punjab pluins (not common) and in Sind. / 

Wood not much valued in India. 

Generally propagated from large cuttings, aa tho above species. 

3 u table f ; cultivation in the hills ; might be tried in the plains. 


Jhand. 


Prosopis spici'jera. (L.) 

' fiIs!ed thorn y treR > a nat ivc of the dry rakhs in the Punjab 
sum and Rn.iput^.ua. J ’ 

The wood is tough, but not durable, liable to dry rot and readily oaten bv 
insects, used for carts, agricultural implements and well -curbs ; good fuel for 
steamers and locomotives. Tho fruit pods are much used as fodder, and the 
brown mealy substance which surrounds tho seed is eaten by tire natives 
Branches and loaves lopped and browsed to excess. 

May bo propagated by transplanting root-suckers or by seed which 
ripens m Juno, and may be sown during the rains .direct or at once when 
gathered, in nursery beds if irrigated. Is usually sown on ridges. On irrigated 
land it may be sown any time after the cold weather. The seedlings may be 
planted out during the rains or in spring. J 
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This tree sends its roots deep down into the soil and has great power 
of coppicing ; it is very well adapted for cultivation in dry districts. 

Almond— Badam. 

Prunus amyydalus. 

A moderate-sized tree, very showy when in flower; a native of the 
Caucasus; largely cultivated for its fruit in Persia, whence large quantities of 
sweet and also bitter almonds are exported ; cultivated also in Kashmir and in the 
plains of the Punjab, hut in the latter place the fruit is scanty and inferior. 

Almond trees may readily be raised from seed in the plains by sowing 
fresh almonds imported from the Persian Gulf. But such trees do not, as a 
rule, seed in the plains unless budded on to a peach or apricot stock. 

In the hills, almonds are raised from seed both for the fruit and to serve 
as stocks for apricots and peaches. The seed should he sown in December 
or January. It takes six months to germinate, and requires to be protected 
from monkeys, &e., when sown. 

Apricot — CniB, 

Prunus armeniaca . (L). 

A small or moderate-sized tree, believed to be a native of the Caucasus, and 
cultivated for its fruit along the hills up to high elevations. 

The wood is not used for any special purpose. The fruit is eaten green 
or dried ; in some places an oil is extracted from the kernels. 

May be readily raised from seed, or better by importing seed of the 
'• European varieties ami budding seedlings grown from these on to seedlings of the 
country varieties or on to stocks of the almond. 

Apricots will grow very well, as broad spreading shrubs, in the plains, 
in a good soil and in cool situations, but only thrive as fruit trees in the hills 
at from 5,000 to 8,000 feet. There is no fruit more generally grown or that 
will thrive better in the hills. When planted in groves or orchards, should not 
bo panted close ; about 25 feet apart will be best. 

ClJKKRY — GlLAS. 

Prunus cera&m. (L). 

A moderate-sized tree, grows wild in Western Asia, and naturalized in 
Europe. Several varieties of cherries are cultivated for thoir fruit in Kashmir, 
Bashahr, Paugi and elsewhere in the Punjab Himalayas between 5,000 and 
8,000 feet. 

The fruit ripens in June-July, and the tree may be propagated either by 
seed or by root-suckers. The seedlings should be planted 12 feet apart. 

Does not grow in the plains. 


Plum — Aluciia. 

Prunus communis. (Hud.) 

A small-sized trees universally cultivated for its fruit; largely grown in 
JCashmir and Afghanistan at from 5,000 to 7,000 feet, and at places in the plains 
of the Punjab. , 

Nearly all the best English varieties of plums can be grown in the hills 
by budding them on country stocks in the same way as oranges are budded, or 
from cuttiugs. The latter make more shapely trees. The stocks can be grown from 
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seed in the ordinary way. The grafts may be planted out in orchards when 
from one to three years old. Cuttings of good varieties will also give excellent 
fruits. 

Indigenous plum trees may also be grown from seed without any diffi- 
culty, but the fruit is inferior. The finer European varieties cannot be grown 
in the plains, but some good native kiuds are got from Saharaupur, and are cul- 
tivated, about Delhi and other large towns, generally by budding on the wild 
stock. These trees will not grow well unless planted at about 20 feet apart. 

Bird Oherbt— Jamd. Primus Putins. (L.) — A moderate-emed deciduous tree found throughout 
Central Europe and Asia and common, growing wild in the hill forests from 4,000 to 10,000 feet. 
Occasionally planted. 

The wood takes a fine polish. In France it is used by cabinet-makers, and it is 
sometimes used for furniture in the hill stations in India. The fruit is eaten by the hill people, and the 
leaves (said to be poisonous when young) are U9cd as fodder when dry and as manure in rice fields. 

Propagated by seed, by cuttings, and by layers. The seed ripens July to October, generally after the 
rains in September, and may be sown when ripo or in tin* following April. For keeping, the fleshy port ion 
of tho seed should he rubbed or rotted olT, or stouts procured from the hill-men who eat tiie fruit. 
Stones from fruits eaten by bears, which are very fond of this fruit, germinate freely. The seed may 
be sown in nursery beds, broadcast or in drills. Young seedlings three years old are generally tall enough 
to lie put oat. As the foliage is sparse, the seedlings should be planted elose for groves. 

This is a good tree for planting in moist shady localities on well-drained soil in the hills at 
an elevation of from 0,000 to 3,000 feet. 


Peach — A ttu. 

Primus persica. (Bentli.) 

The peach (fruit with velvety, and nectarine, with smooth skin) is a 
moderate-sized tree with dark green foliage. 

It w&s originally a native of China, but is naturalized in Europe and in. 
the north-west Himalayas generally botwoon 3,000 and 6,000 feet. Cultivated 
for its fruit throughout the Himalayas up to high elevations, and in the plains 
of the Punjab and elsewhere. 

The wood of peach trees past hearing is very hard, and is useful for 
many purposes. Seedlings may be raised from seed in the ordinary way, and 
good varieties can be propagated to any extent by grafting on these stocks. 
Or good grafted seedlings of good varieties may bo purchased from the Lahore 
or Saharanpur gardens. 

With care very good peaches can he grown in any garden in the plains, and 
finer varieties in the hills at the height of tho hill stations. The chief varieties 
gro > n about Lahore by native gardeners are the pointed “noki,” and the flat 
“ chakki ’’ or “tikki”. This tree requires careful manuring, irrigating and tend- 
ing. The blossoms are apt to be killed by frost, and a small beetle at times strips 
the tree of its leaves. The seed takes six months or more to germinate, and 
requires to be protected from monkeys, &c., when sown. Tho trees should be 
planted 15 feet apart. 

Pajja. Prunns puddum. (Roxb.) — A. handsome and moderate- si zed tree, wild and frequently 
cultivated in the hills betweeii 2,500 and 7,000 feet. 

The wood is prized for walking sticks. The fruit is acid, and is not much eaten. 

May be grown froru seed, which ripens in April. 

A good road-side tree in the Lillis on well-drained soil and a sunny aspect. 


Guava — Am rut, Amrut>. 

Psidium guana, (Raddi.) 

A small tree, a native of Mexico and other parts of tropical America, 
cultivated for its fruit throughout iudia, except in the north-west corner of the 
Punjab. 
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The wood is compact and close-grained, and takes a beautiful polish. 
The fruit is excellent, and is much esteemed by natives. 

Generally grown from seed, which should be sown when ripe during the 
rains. Seed from a really good fruit-bearing tree will often give excellent 
results. 


Superior varieties of this popular fruit may easily be propagated by 
layering, .and tho result will well repay the cost of operation. The guava 
requires a deep sandy loam soil and liberal irrigation and manuring. When 
old the tree should be pollarded. Grows well in gardens of the plains. 

PUrosptrmum Aceri folium. (Will.) — A remarkably bountiful tree, with very large dark green 
anti white leave's and white flowers. 

Grows wild in Kurina, where it attains a very largo size, and along the hills in the Diin. Cul- 
tivated throughout India, but not in the Punjab. 

Kasily grown from seed and also by layers. Seed can he procured from Bombay and Calcutta 
in the cold season. 

It is a Favourite road-side tree in Bombay and Calcutta, and would probably grow well in the east 
of the Punjab if irrigated. A highly ornamental tree for public gardens, &c. 


PaSTKGRANATK — ANAR. 

Punica Oranatum. (L) 

A shrub or small tree, grows wild in the hills of the Punjab and 
Kashmir, and very abundant up to 5,000 feet in Afghanistan, where it is exten- 
sively cultivated and from whence tho fruit is largely imported into India. 
Is also commonly cultivated in gardens in tho Punjab "for its fruit, and hand- 
aomo red flowers. 

Wood, white or yellowish white, close and even-grained, hard, heavy, and 
takes a fine polish. The fruit is eaten and made into “ sherbets,” and that with 
an acid taste is generally dried and sold in the “ bazdrs. ” The rind, called 
nasjidl, is extensively used in tunning ami dyeing. 

Propagated easily from cuttings and also from seed, which ripens July 
to September. Select varieties, which bear fruit of good flavour with fine seeds, 
may be raised by inarching on to an ordinary seedling. 

Would probably thrive well in tho climate of tho North-West Punjab. 

Putajan. Pvtranjiva Jto.rburghii. (Wall.) — A middle-sized evergreen tree, with dark giccn 
foliage, common in plucca in lower hills, ascending to 2,500 feet and extending west to Chenab 
and occasionally planted in or near the Siwaliks. 

Wood used for tool* and in turning. Tho leaves aro* lopped for eattlo fodder; tho nuts are 
strung up in rosaries and in necklaces for children. 

Propagated from seed, which ripens January to June. 

Tliis tree is generally found in hr? shady moist mixed forests; is a fine shady tree, and merits 
extended cultivation as a road-side tree in suitable localities. 


3 5 kar — Naspati. 

P'jrus communis. (L.) 

A good-sized tree, a native of colder parts of Asia and Central Europe. 
Believed to be wild iii Kashmir, and cultivated on account of its fruit in the north 
west Himalayas between 2,000 and 8,000 feet, and is occasionally cultivated 
in the plains, but there it produces a wretched fruit. 
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Propagated from seed or from cuttings which have been sot in nurseries. ‘ 
In the hills the wild pear grows well, but the fruit is worthless. Good English 
varieties can, however, be successfully grafted on the wild stock with excellent 
results. The stocks can be very easily grown from the seed or cuttings of the 
wild pear, or better from root-suckers. Fruit should be allowed to decay 
partially and then crushed and the seed and pulp sown together. 

Grows well on clayey, moist soils. Grafts of superior varieties will not, 
as a rule, fruit at all in the plains, but it is well worth cultivating in the hills. 
When planted in groves or orchards, the trees should be planted about 21 feet 
apart. 


Apple — Sko. 

Pyrus malm. (L.) 

A moderate-sized tree, a native of the colder parts of Asia and Persia, 
but naturalized or wild in Europe and the north-west Himalayas at high 
elevations. It is grown* in gardens in Sind and the plains of tho Punjab and the 

Deccan, &c., and in many places produces good fruit. 

• 

The common country apple is propagated in the pluins by root-suckers 
taken from tho parent troe. - Finer varieties of apples are propagated by 
budding in tho gardens about Delhi, but the English varieties will not fruit in the 
plains. In the hills, apples of the finest description can only be grown from 
imported varieties, and these can be propagated to any extent by grafting or 
budding on seedlings of the country apple; also by layering the English apple trees. 

When planted in groves or orchards, will not grow well if planted close ; 
about 21 feet up.u t will be best. 

WiT.n Pea it — K aint. Pyrus vu,inlom. (Wall) — A modcrato-sizcd tree common in the Irtlla 
from 3,000 to K.iKM) feet, Occasionally cultivated. A few trees are cultivated in the Lahore gardens. 

Various implements are made uf the wood. Tho fruit is occasionally eaten, lmt not until it is 
nearly rotten. 

Easily grown from the s -ed, cuttings, or root-suckers. The first method is the best. The fruit 
ripens in the autumn alter the tains. Thu fruit should he allowed to ducay partially and then crushed 
and the seed and pulp sown together. 

This tre«» grows well on clayey, moist soil, ami is a hardy useful road-side tree in th© hills. Also 
makes an excellent stuck to graft superior varieties of flio pear on. 

Qiitraiit annvlata. (»Sru.) — A largo or middle-sized evergreen tree. The lowest growing 
of the Iiiii «.»! s. Common in tho valleys of the great rivers in the outer ranges of tho hills ascending 
to 5,0(M' feet, ami generally growing on warm, dry slopes. With the grey oak, this tree forms coppice 
in the Kangra Valley with btamlards of “ Ohi. M 

The wood is much tho same as that of the grey oak, but is less used. 

Propagated from seed, which ripens aftor the rains, August to October, and should be sown at 
once when ripe, and treated in th© same way as silver oak. 

This tree is suitable for planting at lower elevations and in drier and warmer situations than any 
of the other hill oaks. It is, however, a slow-growing tree. Jt will not thrive if planted in shade. . . 

Mori*. Qucrcus dilalata. (Lind.)— A large evergreon tree, common throughout the outer ranges 
of th© hills from 5,000 to 9,000 feet. 

Tho wood is lergoly used for building, agricultural implements, jhamp&n poles, Ac., and is more 
prized than auy other hill oak for these purposes and for fuel and charcoal. The leaves are commonly 
lopped for fodder < 

Propagated f- un seed, which ripens during the rains and should be sown at once as soon as 
gathered in the same mai.iier as other oaks. 

This tree is very coimii.miy found growing in the mid zone between the silver or grey oak below 
and the brown oak above, and ia very suitable for road-side and grove-planting at high elevations. 


Gbek Oak — Ban. 

a 

Qucrcus iticana. (Rox.) 

A large evergreen tree with grey foliage. The commonest of all oaks in 
the hills. Very common throughout the hill forests from 3,000 to 8,000 feet. 
Rot found in the Kashmir hills or the inner ranges, where the rainfall is small. 
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r Tlie wood is brown, very hard and heavy. Used for building and ploughs, 

and especially esteemed for fuel and for making charcoal The bark is used for 
tanning, and the leaves are very much valued for fodder for catile. 

Propagated from seed, which, ns it does not keep well and begins to grow 
directly it lias fallen from the trees, should be sown as soon as ripe in lines 
in well-diained nursery beds. In protected places it may be sswn direct, and 
tlms all trouble in transplanting is avoided. The seedlings should not be 
planted out until four or five years old, and therefore required to be transplanted 
in tho nursery. Self-sown seedlings may also be collected when very young and 
reared in the nursery for planting out. 

'fhe grey oak is a very good road-side tree in dry shady localities at the 
elevations at which it grows. 

13kown Oak — Khauhu. Quercvs semccar pi folia. (Sm.)~ A large tree found at very high 
elevations between H,UOO ami occasionally ascending to 12,000 feet, throughout, the hill forests. 

It often forms forests to the exclusion of all other trees, except the birch, at the upper limit of forest 
vegetation . 

The wood is used locally for building, furniture and agricultural implements, and yields excel- 
lent cliiii coal and find. The leaves are stored as winter fodder in the hills. Owing to the localities 
in winch this tree grows, it has not been exported. * 

Propagated from seed, which ripens in the autumn after tlie rains, and thou Irl be sown at once 
as soon as ripe, as it does not keep urul begins to grow directly it falls from the tree. In protected 
places it may be sown direct, and thus all trouble in transplanting is avoided. The seedlings will not 
lie tall enough to plant out lor four or five years. 

This nee could be used for road-sides as groves at very high elevations where other trees would 
nof grow. 


Ruododkndron. 

Rhododendron arbor cum. (Sm.) 

a 

Vermicular— Jhclum, arddteal ; Cbenab, niandel ; 1! avi, chin, aru ; P.cas, 
bras, hroa, chav It con ; Sutlej, bras. 

A well-known small tree, with grey foliage and handsome flowers, which 
appear March to May ; common throughout tho outer ranges of the hills from 
4,U00 to 8,000 feet and much higher in places. 

Tim wood is brown, close-grained and hard. Is sometimes employed in 
building, and yields most excellent fuel and charcoal. The young leaves are 
believed to lie poisonous to cattle. Tlie flowers are eaten and are used as an 
ornament. 

Propagated from seed, which ripens May to June at low elevations, and 
as late as January and b’cbruary at high elevations. The seed should be sown 
when gal In led in well-prepared nursery beds. Self-sown seedlings of this tree 
can generally tic collected where it is growing, and reared in the nursery until 
large enough to plant out. 

ftuiiahiu for growing in sheltered places on slopes of the bills with well- 
drained rich soils, especially under moderate shade, and may be associated with 
any of the hill oaks. 

llobinU; — { Robinia pseudo-acacia.) (L.) 

A mnldle-sized tree, with very beautiful foliage. A native of North 
America, but necliiuarised in Europe for the last couple of centuries, especially 
in Italy and ine Southern Alps, where it is used for #xing embankments, &c. 

" : ! Hard, strong, durable, particularly eligible for axle-trees, shafts, 

turnery, c 

r . p • eopage ted, either from seed, root-suckers «md less readily from 
cutting: . 

Vi:r ;rm seeds in this country, but large supplies are more easily 
obtained h m :>*ed dealers in Italy. 
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This tree is of very rapid growth, and is one of the best trees for renovat- , 
ing exhausted soils and especially for covering bare slopes in the hills. Its roots 
spread very rapidly, forming a net- work in the surface-soil. Treated as 
coppice, it forms a dense thicket. It thrives admirably at Simla. 

Rhus Sp. — T here are very many species of these handsome foliage trees found throughout- the 
outer hill forests, mostly in moist places. The sap of many of them blisters the skio. The more 
Common of them are, — Rhus xiicceUanefi, R. panjubensis, R. iv.rnicifera , R. ttciniitlatu , U. wnUtchi. 

But. there is confusion among their native names, and most of them arc called arkliar, urkliol, titn, tfcc,. 

Propagated from seed which ripens in autumn, and should bo sown at once in the rim series. 

These species grow on loam, sand or clay, provided there is pieuty of moistuio and are worth 
cultivating in moist places along rivers, &c., in the lower hills. 

Weeding Willow. 

Salix babylonica. (L.) 

Vernacular — Chenab, bidai, bilsu ; Itavi and Boas, badd ; plains, bed 

majnun. 

. A very graceful fcreo with drooping brandies, vory common throughout 

the Punjab and hills up to 5,000 feet. 

The wood is soft, light and even-grained, hut has no special use. Tt 
makes moderately good fuel. The branches are used for baskets, wattle work, 
feiiees, and the protection of tanal banks. 

it is best propagated by cuttings made from shoots two to four years old. 
On very wet soil large cuttings 6 or 9 feet long may bo used. When irrigated, 
cuttings should be set out at the end ot the cold weather. 

« 

This tree grows mostly on very moist soil in the immediate vicinity of 
rivers and jltils.” is very fast growing, but snort lived — 12 to l(j or IS years 
only. Along rivers willow plantations made from cuttings set direct in the soil 
are the very ’best protection again --t the washing away of the soil. , 

i 

Willow — Bed lei la. 

% 

Salix tetraspenua, (Box.) 

A smaller tree than the weeping willow and the branches do not droop. 
Found in tilie sumo situations, but not so comnumly grown. 

The wood is much the same as that of Salic babylonica, but has been used 
for making gunpowder, and toe leaves are lopped lor fodder. 

J'lopagated in exactly the same way as the weeping willow. 

PlLU. 

Saloadora persica. (L.) 

A small evergreen tree, grows wild in the southern parts of the Punjab 
and in Sind. Plained, particularly near Mussalnnlu tombs, iu many parts of 
the Punjab. 

Wood soft. .,asy to work and t ikes a good polish and is not attacked by 
white ants ; it is nevertheless very little used. It is a poor fuel and useless 
for build ie ' r, ’0 root bark blisters tuo skin, and the roots are sold in the 
bazars as iootii-t. : . mors Inii-uo'ik). fin shoots and leaves arc a favourite fodder 
for cauiels. The iv nt is bitter, and is used medicinally. 

Grows readily from s.,ed which ripens in June in the Punjab (in Sind, 
January to February,'. 

This tree giyes a very dense shade, and whon several grow together 
in a clump the foliage lias a remarkably Uaudsoiue appearance. A good tree 
lor forming groves in the diier districts. 
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Soapnut tree — ]? itha. Sapind us deter gen s. (Roxb.)— A handsome, mode rate, sized tree, 
cultivated on dry spots near villages throughout the lower hills as far west as the Chenab up to 4,000 
feet, and cultivated also in Bengal. 

The wood is of no value. The valuable product of the tree is the saponaceous pulp of the fruit, 
which is an article of trade in the Punjab and North-Western Provinces. 

Propagated from seed, which ripens after the rains — July onwards— and should be sown in 
nurseries or pots. 

Suitable for cultivation in the lower hills. 

Ahoka (in Bombay). Sanica indica. (L.) — A handsome dark- foliated tree with yellow orange 
flowers, indigenous in the forests of South India and East Bengal; cultivated near Hindu temples and 
in gardens in most parts of India. 

Cultivated for its flowers. When young the leaves droop and are of a deep rod colour. 

Suitable for cultivation in gardens in the plains. * 

Jaint, Jaintak. Sesbania asgyptiaca. (Pers.)— -A well-known very fast-growing small tree, a 
native of tropical Africa, but naturalizt.il in India. Grows along the lower hills in the Punjab up to 
4,000 feet, and also in the Punjab plains as far as Peshawar. 

In the drier parts of the Deccan it is grown to furnish poles as a substitute for tho bamboo aud 
for fuel. Rope is made of the bark, and the loaves and branches furnish cattle fodder. 

Readily grown from seed, which can be easily collected in most of tho less dry districts. 

Very useful as a fast-growing, shade-giving tree near wells, Ac., and to form a quick growing 
hedge. But it is very short lived — 10 or 12 years at mo3t. On the rich alluvial Irnnks of the Kistna 
and warmer rivers of the Deccan which are submerged during the annual floods it is grown from seed 
as an annual, attaining 15 to 20 feet in one season. In Sattara it is grown with bakain And sohanjna 
( Aforinga pterygosperma) to shade aud support the betel vine in thickets 20 foot high. Grown in the 
plains at Lahore and other places. 

Gcf.it an oar. Sterculia villosa . (Rox.) — A good-sized, handsomo, broad-leaved tree, with grey 
bark. Grows wild along the lower hills of the Punjab as high as 3,500 feet, and in tho Salt Range. 

The inner bark yields a coarse very strong fibre, which is made into ropes and coarse canvas 
for bags. 

Propagated from seed, which ripens in April and May. 

There nre several other species of Sterculia , more nr less common in the lower hill forests, which 
may be propagated in the same manner. Sterculia foUida , the deodar oF Western India, is a very . 
ftately tree, but is not found in the Punjab, .sterculia colorata 9 is common and remarkable for its 
tfraugo flowers, but is leafless during some part of the year, and is not recommended for cultivation. 

S. platanifolia is hardy, but as it is of slow growth, and is not spreading, it is only fit for 
gardens. 

Tamarind trkr — Imi.i. Tarnarindus indica. (L.) — A well-known, large, handsome, evergreen 
tree, with high, broad, shady crown, originally a native of tropical Africa, now commonly cultivated 
all over India, except the north-west and south of Pun jab and Sind. 

The wood, though extremely hard and difficult to work, is exceedingly prized for many purposes. 

It is an excellent wood for turning, and tho dark coloured heartwood is very durable. The fruit is oaten, 
and its acid pulp is used as a medicine, aud is an article of commerce, very largely used by tho 
natives of India. 

Grows freely from seed in almost any soil, but suffers from frost and rarely bears fruit in the 
climate of tho Punjab. 

The shade of this tree is scanty, and it is a very slow grower. Although a magnificent and 
useful tree, it cannot be recommended for cultivation in the Punjab. 

Tamarisk — Fahasii. 

Tamarix articulata. (Vahl.) 

A good-sized tree, attaining 60 feet in height in the Punjab, so.newhat 
resembling a pine tree at a distance in .the genoral appearance of its leaves. 

Common throughout the Punjab plains from Delhi to Peshdwar and 
Mooltan. 

• 

The vood is whitish, fairly strong and durable ; used for agricultural 
implements. The green wood burns with an offensive odour, but when seasoned 
is a good fuel without smell. The bark is employed for tanning. The small 
gall often produced on the branchlets by an insect are used as a mor dan t in 
dyeing and tanning. 

Propagated most easily from cuttings. The seed, which ripens in January, 
does not germinate readily as a rule. It is very small, and it is usual to mix 
it with sand when sowing. Cuttings may be planted in January and February, 
or in June and July. This is the cheapest method of growing the tree. The 
cuttings may be planted direct or in irrigated nurseries untu rooted. Small « 
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nullahs, one foot deep, two foet apart, are made, and cuttings IS inches lono- 
are planted 12 inches apart on the ridge thrown up between the trenches the - 
whole being watered regularly. ' 

It prefers a loamy soil, but grows well on saline soils, and is found on 
hard clay soil and on sand. It is a rapid grower anti forms a thick tap-root 
and is very hardy. Springs up naturally from seed. The tree, when once 
established, grows readily, even in the driest districts, if watered for a short time 
only at starting. The farash coppices freely. The stool, no matter how hacked, 
always throws out a mass of shoots. s 

Ykw— Barm i. 'l'axux baccata. (h .) — A well*known large tree, witli dense dark-groen foliage, 
grows wild throughout the hills at from 5,000 to 10,000 foot ; abundant in places, but very local. 

* The wood tukes a beautiful polish. In Europe it is used for turnery, carving and other 
purposes which require a firm and clastic wood ; whip handles are made of tha brandies, and from time 
immemorial it lias boon the .principal wood used for bows. The Indian wood, as far as known, has the 
same qualities, but it is not extensively used. The tree is held m groat veneration in some parts of 
the Himalayas, and the wood is burned as incense in religious festivals. The leaves are used medicin- 
ally iu the Punjab, and the berries are eaten as a fruit. 

Propagated from seod, which ripons about October to November. The seed should be sown 
as soon as ripe in nursery beds, or in boxes or pots with prepared soil. As the tree is a very slow 
grower, many years must elapse before the seedlings are tall enough to plant out. 

The yew is ft highly ornamental tree, well suited for planting out at high elevations, hut ita 
slow growth prevents its being very generally used. Trees more than 1,000 years old are known to 
exist. 


Bahera. 

Terminalia heller ica. (Rox.) 

A large handsome ireo, with a tall straight trunk and broad massive 
crown. The flowers have a strong offensive smell. 

•M 

Grows wild in tho eastern part of tlio ftiwalik tracts, and occurs planted, 
attaining a considerable size, as far as the Indus and in tho hills north of the 
Peshawar Valley, but not found in the arid regions of the South Punjab. 

Its yellowish wood is coarse-grained, and subject to the attacks of while- 
ants and other insects ; used in building. Tho fruit is a favourite food of cattle, 
and is used in dyeing and tanning, being one kind of the myraholans of com- 
merce. Tho kernel is sometimes eaten. In Kdngra the leaves are considered 
the hoid fotld .• for milch cows. 

Propagated by seed, which ripons during the cold season, and should be 
sown in April and tho seedlings planted out during the rains. 

This is a fine, handsome tree, but is difficult to rear as an avenuo treo. 
It thrives well in the Lahore gardens. 

Hark a a, hair Terminalia chcbula. (Roth.) — A moderate-sized tree, which grows wild in the 
Siwaiik tract and outer hills up to 5,U00 feet ; cultivated occasionally in the lower hills at about *i,000 
feet. 

The wool taker a good polish and is fairly durable, mied for Furniture, agricultural implement* 
and house buiidiag, The dried fruits of this tree are the black mgraboUw v of commerce used medicinally 
and in dyeing, £ 

Propagated fr« u seed, which ripens January to March. 

Grows well in a well-drained, loose soil in tho plains districts near the hills or lower hiJIs. 

There are wiry many other species of Terminalia found here and there in the Siwahk tract ami 
along the outer hills. 

Terminalia arjuna, called “ arjan” and "jumla” in vernacular, especially has very graceful 
foliage, and is occasionally grown in the plains districts and along tho lower hills. There are some 
fine specimens of this tree near Kutigra. Terminalia tnrnevlat'i is also fourd, but is only suitable for 
close-binding soils in moist districts. All the Tcrmirmliaa are worthy of cultivation, but would require 
a good deal of irrigation in most of the Punjab districts. 

'Elm— Pami. Ulmue integri/olia . ( Box.)— A large handsome tree found occasionally iu the 
Siwaliks and said to bo planted about Delhi. 
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The ^ooJ is employed for building and furniture, and much used for fuel and charcoal. ^ 

Propagated from seed, which ripens June to August and remains long on the tree. 

This is a very fust-growing tree and should be cultivated in the eastern districts of the Province. 

Elm. Tllmua Walticliiana. (Planch.)— The large-leaved elm, a largo handsome deciduous tree, 
grows wild in the hills from the Indus to Nepal at from if , 500 feat to 10,000 feet. 

The wood is used for making water-troughs, water-mills and domestic purposes ; extensively 
lopped and leaves used for fodder. The bark contains a strong fibre, which is made into cordage, sandals 
and slow matches. 

Propagated from seed, which ripens in May and Juno, and should bo sown in well-prepared 
beds of sand and leaf mould near a stream or water-course. Seedlings require light and will not 
spring up in shade. Should be planted out during the rains at three or four years old near a water- 
course or in a moist situation in well-drained soil. 

Suitable for cultivation in the hills. * 

Eiiii — Manihj. Ulmus enmpestri#. (Spach.) — The small-leaved elm ; a large shady tree, grows 
wild in the bills ; common near villages. 

Wood used for the same purposes as that of the large-leaved elm, but is not much valued. 
Lopped for fodder. 

It is propagated in exactly the same way an the large-leaved species, and should be grown in 
the same situation as the above. 


’(4 rape- Vink — Dakh, Anoor. 

Vitis vinifera. (L.) 

A large woody climber of a family of which several species are common 
in Indian forests. Grows wild in Central Europe, Western Asia, and apparently 
in the hills from 3,000 to 0,000 feet, and is cultivated in temperate climates 
throughout the world ; in Kashmir at from 5,000 to 6,000 feet, and, at higher 
elevations on tlio Chcnab and Sutlej. Grapes of ordinary quality are raised 
at most places in the Punjab plains, those of Peshawar being the best. 

Kaisins are also made, and both raisins and green grapes of good quality 
are largely imported from Afghanistan. Soveral attempts have been made to 
manufacture wine in the Punjab on European principles. Good results have 
been obtained in Kashmir. 

The vino is easily propagated by cuttings of well-ripened wood. Theso 
cuttings should be grown in well-prepared nursery beds until rooted, and then 
planted out during the rains in lines at about eight feet apart in a good loamy 
soil which has been thoroughly manured, worked up (to IS inches at least) and 
drained. Any crop that does not grow high enough to shade tho vines may 
be planted between them — lucerne for instance. The main stem of each 
vine should he tied up to split stakes set in the ground at a foot from each. 
The main branches will hear fruit in about three years if the vines aro well 
tended. During the cold weather the ground should be well cultivated and 
forked, tho roots should ho opened out and exposed for about 15 days and then 
tho holes filled in with powerful manure ; poudrettc, decayed sweepings, bones 
roughly broken with tho hammer, . offal from slaughter-houses, aro all lecom- 
mended. The vinos will require careful pruning during the cold weather, 
after the fruit has ripened and before the buds form. The useless wo(*l 
and long trailers should bo cut away and tho fruit-bearing branches 
cut back to about three foot in length or tlireo eyes. As soon as the 
flowers begin to form, ami from then uu'ii the grapes begin to set free, irrigation 
will bo required in the plains. When tho bunches aro large enough, it will 
greatly improve the fruit if many of oho berries are picked off, so as to give the 
others room to develop. While the fruit is ripeulng irrigation should be so 
much reduced that the leaves turn quite yellow. 

Grapes -"ay hr grown along a paling or fence, or on low bushes or on 
trellis work. Grapes grow best in a dry climate and an open friable soil, but it 
must be very richly and heavily manured. Europeau varieties of the grape thrive 
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fairly well in India, but do not tend to become established. The beet native 
varieties cultivated aro — 

Kashmiri or Waldyati Angur (although it comes from Afghanistan). — 
The long-shaped, hard-skinned kind usually imported in boxes 
packed in cotton wool. 

Black grapes or Beddna Angur, resembling the Kashtniii in shape, but 
black in colour. 

11 kite Mascedene or Safed Angur , the most commonly cultivated. 

Black Hamburgh or Uabshi Angur . — A dark mahogany deep brown 
coloured grape. 


* Bkr. 

/Sisyphus Jujuba. (Lam.) 

A thorny moderate-sized tree, common throughout the Punjab, cultivated 
as a fruit tree near Delhi and other places. 

The wood is tough and durable, favourite material for saddle treos, build- 
ing, Persian wheels, &c.; yields good charcoal and valuable as fuel. The fruits 
aro collected in the hills and dried. The bark is used as a dye stuff ; the root 
is a febrifuge. The leaves are very largely used for fodder, and aro very much 
prized for milch cattle. The lopped brauchcs are very largely used for 
fencing. 

Propagated by seed, which ripens in May and June. On irrigated land 
the seed should be sown in the rains or as soon as ripe ; on saildba land 
during the rains only. The seed should be sown rather deep and the earth 
pressed down. It is liable to be scratched up by jackals, but if the fleshy 
portion of the fruit is removed thoy will not do so. Where the fruit is eaten, 
the stones may sometimes he collected from the people and are suitable for 
growing and not liable to be injured. May be sown direct in groves, but it is best 
to raise tho plants in well -irrigated nurseries near wells, and plant out the 
seedlings towards the end of tho cold weather if to be irrigated, or with earth 
round their roots during the rains. 

This is one of tho most useful trees in the Province, but one which lias 
been much overlooked in district planting. It may be grown in all portions of 
the Punjab plains, and with less water than most other kinds. It grows fast, 
coppices well, gives a dense shade, and its wood, bark, leaves and fruit arc 
exceedingly valuable. A closely allied species, the “ multn ” (Zizyplius 
nummutaria), the leaves of which are much used for fodder, grows in the very 
driest districts as a small shrub. 

The cultivated variety, culled “ -sen her” or “ prinindi her” is grown in 
the gaidens in Lahore, Amritsar, Delhi, &c. These arc grafts on the indigenous 
tree. Tho grafting is done as follows : — 

111 the early part of February or end of the cold weather, an ordinary seed- 
ling about three years old is cut down atul allowed to throw out coppice shoots 
or pollarded. The shoots from the. stocks on which tho superior variety it is 
wished to reproduce is grafted or budded. This is generally done bv ring 
grafting. Kings of bark from the shoots of the superior variety it is wished 
to reproduce s.re cut about three-fourths of a: inch long and fixed on tho 
stocks, taking or i e that, they exactly fit the places prepared for the purpose 
on the stock.-., and the whole bandaged up and covered over with clay in the 
usual way. Seme mdtis graft, in this way without any bandage in the cold 
Wtalhcr. Only a few shoots are budded ; tho remaining shoots are pruned down, 
and care must be taken to keep them down. Treated in this manner, the 
grafts blossom in October, six or seven months after the operation, and the fruit 
ripens in the cold weather. 

The fruit of the cultivated varieties is very much esteemed by the 
native population, and, as tho tree is very hardy and one of tho few adapted 
to tho climate of the drier parts of the Punjab, it doscrv 'is attention. 
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A SHORT CALENDAR OF AEBORICULTURAL OPERATIONS 

FOR THE PUNJAB. 

Plains. 

For April, May, and June. 

Seeds ripen of kikar, reru, sufedar, flun siris (to be sown at 
once), molnva, kachndr, semal, chhichhra, lasura (to be sown at once), 
tcndu, amlok, jaman (to bo sown at once), banyan, fig tree, rumbol (F. 
cordifolia), bat bar [F. glomerata), palkhar (F. in/ectoria), pipal, kharpat, 
kum liar, phalsa, mango, sobdiijiui, khirni, mulberry (to be sown at once), 
kenfal, sukhehein ito be sown at oneo>, bhan ( Populas euphraiica), jhand, 
peacb, almond (seed imported^, pear, Sterculia villoma, elm (papri), ber, toon, 
wal&yati kikar. 

Spring sowings to bo continued. All seeds gathered during the rains 
and winter months which have not been sown at once should be sown in 
the nursery beds as early as possible. Direct sowings in irrigated ground should 
also be made. 

The irrigation of the sowings and young plants in nursery beds and of the 
trees along road-sides and in groves should be continued steadily all through the 
hot weather. 

The transplanting to nursery linos of the young plants of the past year 
growing in the seed beds may be completed. The plants in trenches, if to be 
planted out during the year, may be allowed to remain in the trenches until 
they are put out. 

The planting out of young trees from the nursery may be continued and 
completed as early as possible. 

As the hot weather advances, grass shades must he put up over the 
sowings in the nursery beds aud over delicate young plants. 

Towards the end of hot weather, tins sowings in the nursery beds and in 
irrigated ground will require In lie weeded. Direct sowings will also require 
to he weeded wherever the growth is found too heavy. 

For July, August, and September. 

Seeds ripen of siris, custard apple (to ho sown fresh - *, karaumla, 
Catnlpn sp., dannvi (to he sown at once), khark, barn a, guhib jaman (to bo 
sown at once', chamun, aim, olive, date-palm (to be sown as soon as pro- 
curable), ainnit (to bo sown at once), pomegranate, banui (Q. annnlaia ) (to 
be sown at once), ritlui, asuka, (iuatteria longifolia. 

As soon as the rains break, sowings in unirrigated land and rainy season 
transplanting operations to be commenced. 

Tho cuttings put into the nursery linos during the preceding months 
should bo planted out if rooted. Cuttings for unirrigated ground, of all species 
named in the calendar for January to March, to bo made. 

Mango and other fruit trees are to bo inarched where requirod. 

The spring- sowings and young plants, both in the nursery and outside, 
will require to be weeded more t nan once. 

The nursery lines an 1 rainy season sowings will require to be irrigated 
in all the drier districts. 

Sowings to be made in land along rivers liable to inundation during the 

spring. 
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For October, November, and December. 

Seeds ripen of khair, phulai, ohi, bel, shisham, charbi (tallow trco>, 
wood apple, dhamman, cliamba, clul, kakkar. 

Tho ground for now nurseries should be selected, cleared, and ploughed 
up as soon after the end of rains as possible. a 

Delicate young plants and fruit trees should have grass huts built over 
them as a protection from frost. 

The digging of the pits for planting trees along avenues and in groves 
should be commenced during this season and continued until completed. 

Hedges should be pruned and vacancies filled up. 

Fellings may be commenced. Coppice-fellings should be postponed 
until after the season of severe frosts. 

For January , February , and March. 

Seeds ripen of kamrakh, amaltds, Dillenia indiea, kenuu,' loquat, 
tremul (F. Roxhurfjhii), bakain (to be sown at once), amla, kanak cliampa, 
jaint, tamarind tree, tamarisk, bahera, liarrar, putajan. 

The preparation of tho nurseries should be continued, tho ground being 
fenced in, thoroughly workod up, manured, and trenched ready for spring 
sowings. 

Fellings and thinnings should be continued until coraploted. 

The pruning of road-side trees, where necessary, should bo commenced 
immediately after December and completed before April commences. 

Coppice fellings commenced after frosts should be completed before the 
end of March, or earlier if possible. 

Tho planting of road-sido trees should bo commenced as soon as the 
frosty nights are over*. All largo trees should be planted out before the cold 
weather terminates. .Broad-leaf trees may also be planted out without earth 
during this season. 

Cuttings may be made of siris, safed siris, semal, bamboo, mulberry, 
catalpn, shisham, carob, oranges, coral tree, banyan, pipal, and other fig 
trees, karpat, dhamau, sohdnjna, willow, thrush, &e., to bo made both for 
planting in tho nursery lines until rooted and where required for direct planting 
in irrigated land and along rivers. ” 

The fru.i. trees it is required to reproduce may be layered, grafted, or 
budded as required. 

Tho irrigation of nurseries and of road-side plants should be commenced. 


Hills. 


Sprint/ — April, May, and Juno. 

Seeds ripen of krun, chinar, apricot, cherrios, plums, pajja {Praam 
puddum), elm te. 

The nurseries should be taken in hand early, and the soil loosoned about 
the roots of young plants. The vacant plots in the nurseries should he trenched 
and prepared for plan rang. 

Pits wlxcro required should bo dug for planting out along avenues, groves, 
&c., during the rains. 

Most of the evergreen shrubs planted during the previous rainy season 
will require to be watered. 

The grafting of fruit trees may be coutinued until the 15 th April. 
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Rains— July^ August, and September. 

Seeds ripen of silver fir (to be sown at once 1 , Himalayan horse 
chestnut (to be sown at once), Spanish chestnut (to be sown at once), hazel 
hawthorn (to be sown at once), Mountain ash, walnut tree, bird-cherry 
(to be sown at once), apple, oaks (Q. semeoarpifolia and Q. dil&tata). 

The planting out of seedlings and rooted cuttings should be commenced 
as soon as the rains havo sot in. 

Cuttings should bo madeof willows, poplars, bird-cherry, wild pear, quince, 
wild plum and all other troes which are propagated by this method. These 
should be planted out in the nursery lines until rooted and ready for transplant- 
ing during tho following rains, or, in suitable cases, they may be planted out 
direct whero they are to grow. 

Tho seeds of silvor oak, silver fir, TIimalayan horse chestnut, Spaniah 
chestnut, hawthorn, bird-cherry, &o., which ripen during this season and can- 
not be kept until the autumn, should be sown in nursery beds or in pots. 

Seedlings in tho nursery may be transplanted the lines where 
necessary, and very young self-sown seedli ngs of such species as are found in 
the neighbouring forosts may bo collected and planted in the nursery lines. 

Apple and pear trees should be grafted in J uly, and apple, pear, peach, 
apricot, plum and eherry trees should be budded early in August. 

The nursery linos will require frequont weeding and cultivation during 
the whole of the rainy season. 

• Tho vacant plots in the nursery are to be trenched during fairly dry 
weather and prepared for the autumn sowings, which may be commenced at 
the end of September. 

The trees planted during the rains will require to be watered after the 
rains cease and the surfaeo-soil loosened. 

Fellings which, owing to impossibility of working during the winter, it 
is necessary to make, should bo continued. 


Winter — October to March. 

Seeds ripen of ehil-pinc, spruco-fir, maples, alder, deodar (to be sown at 
once), lialcn (to bo sown at onee), twisted cypress, blue pine (to he sown 
at once), wild pear, morns, yew (to bo sown at once), Rhus sj>. (to bo sown at 
once). Rhododendron, grey oak (ban), holly. 

The autumn sowings should be continued, and all seeds which havo been 
collected and which it has not been necessary to sow at once should be sown 
early. (Seeds recommended to be sown at once may, if it is impossible to sow 
them at the time, be preserved if mixed with moderately dry earth, so as to 
exclude the air.) 

The pots containing plants and in which seed is sown should bo burled 
up to the rim in leaf mould as a protection against frost. 

The planting out. of tr^-j may be continued and transplanting in the 

nursery lines until snowfall. 

* 

The ground between tho young trees i a tho lines should bo covered with 
leaves or st raw early in the reason as a protection against frost. 

Fruit (re's should be ,<nmul °t mid-winter. 

Scions should be taken fur grafting about the 15th January. These- 
scions should be buried t« liaL their length in the ground under required, and 
the ground above them kept moderately moist. The grafting of fruit tree: 
should ho commenced about the 15th March. 
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PART III. 


REMISSIONS OF LAND REVENUE IN CONNECTION WITH 

ARBORICULTURE. 

1. Arboriculture is supervised by the Government direct, not through 
the Financial Commissioner ; but the treatment of remissions of land revenue in 
connection with arboriculture is controlled by the Financial Commissioner. 

A. — Assessment of Gardens and Orchards. 

2. During the assessment or re-assessment of an estate, plantations of 

cirrniar 34 1882 timber trees and gardens of fruit trees of slow 

liiirk icy’s ’Direction to Settlement growth, in which ordinary crops are not cultivated, 

officers, paragraph 7i. maybe excluded from the assessable area, or ex- 

empted from assessment, for a portion of tho term of settlement* or assessed at half 
the rate of assessment for land with similar advantages not under trees, according 
to circumstances, subject to the condition that if the land is subsequently brought 
under ordinary cultivation or cleared of trees it shall be assessed at full rates. In 
the case of fruit trees, the term of exemption should be fixed with reference to 
the time which must elapse before the garden becomes prolitablo. The land for 
which such favourable terms are given should not exceed ton per cent, of the 
cultivated area of the estate, or where the shares arc held separately, of the 
share of the estate of which it forms part. Favourable terms need not bo given 
for gardens of fruit trees which come to maturity speedily and yield an early 
return. Butin no case should the rate of assessment for Jaml under timber or 
fruit trees exceed the village rate for land with similar advantages not under 
trees. 

3 . As to these conditions, it must be remembered, first, that action under 
them can only be taken during an assessment or re-assessment ; secondly, that 
the conditions themselves do not apply to the compounds and gardens of civil 
stations for the assessment of which separate orders are given in paragraph 23 
and Appendix D. of Financial Commissioner’s Circular No. 3:) of 1888 on assess- 
ments ; and, thirdly, that in regard to timber plantations greater indulgence is 
allowed as explained below. 

Z?. — Wayside Groves. 

4. The rules regarding the grant of tmifis to persons who undertake to 

, ,,, , sink a well and plant a grove on some main 

hue of road are givou in Appendix U. 


C . — Jlern.sion of laud revenue on account of injuries to crop* caused by Ihc shade 

of roadside trees. 

~j. In 1876 the sanction of Government was accorded to a proposal made 
, .. by Colonel Wace, Settlement < Miicer, Jholum. that 

■Vbruii ■ iij, to So, n uiry, Kinoiiciiil the billowing remissions should he made in that 

district in favour of cultivated lands adjoining 
road-sides which might have been successfully planted with trees, oh . — 

(1) tlio whole revenue of all uni mint ed laud, 

{2) half tho revenue of all irrigated laud 

up to a limit '•*' 5o f *et (one local eliaiiO from the trunks of the trees, the remission 
lobe liable to resumption by order of the Collector it* in his opinion tho trees 
were at any tim , injured by the will or n^le-jt of the occupants of the land so 
favoured, or when the trees died or were removed. 

6. The same prop!. Is were shortly afterwards sanctioned by tiovernment 

for the Uosliiarpur District, with an additional 
22 wTm£ i s 7 n° l t o'secra uryf'i'i'ii ;iiV proviso, which is applicable to all districts, that 

Commissioner. wlien Uuul, of which the revenue is remitted on 

account of trees growing thereon, is taken up for repairing loads, it shall not 
be reckoned ns mdfi laud, and that this stipulation should bo made when tho 
remis^ons are granted. 


I*unj:ib OnvoriiTiuiit No. C^l, tL. 
22ml Mil... lbTfi. to Sec rU ary, Jinan 
Commissioner. 



7. A similar remission was granted in Ludlii&na in November 18S2, and 
the Financial Commissioner was at the samo time authorized to grant remissions 
of the same kind in any other district in which they might be required, reporting 
in each case for the information of Government. 

D. — Timber Plantation. 

8 . On this subject orders of the Government of India have been issued, 

circular »♦ 1882 . 0,1 "diicli the inst ructions in this paragiapb are 

founded. 

Subject to the above Rules (A) regarding fruit trees, all revenue-paying 
land planted with timber-producing trees may be freed from assessment, either 
by the Settlement Officer at a general revision of assessment or by the Collector 
at any other time. If the Settlement Officer exempts land from assessment 
under these orders, he will treat the land like a mdji or rovenue-free plot, and 
record in the settlement mini the assessment remitted and the term and conditions 
of remission. 

If a Collector proposes to free land from assessment under these rules 
be will submit an application in the form appended, Appendix E, for the orders 
ot Government, and several cases may be included in the same application, 
'the following rules arc prescribed for the guidance of officers in dealing with 
this subject : — 

!• — The exemption may be for the whole term of settlement, or for 
12 years it the settlement expires before 12 years from the 
date of exemption. 

IT. — The trees must be planted, not self-sown. 

III. — The plantation must be sufficiently thick to ronder tho land 
which it covers unlit for cultivation. 

‘ If this condition is at any time not fulfilled, the assessment will 

be reitnposed at the rate fixed at settlement for the land. 

.TV. — With tho consent of the Collector, laud which has been freed. 

from assessment under these rules may be cleared of trees and 
replanted, without becoming liable to assessment under tho 
previous rule, provided it is at once replanted. 

V. — In tho caso of land assessed to Government revenuo which shall 
hereafter he planted with timber trees, no exemption shall be 
allowed unless the sanction of the Collector shall have been 
obtained to the formation of the timber plantation. 

VI. — Collectors and Settlement Officers are responsible that not more 
than 10 per cent., of the cultivated area of any estate, or (when 
the shares are held separately) of the sharo of the estate, of 
which tho plantation forms part, is exempted from assessment 
under the operation of these rules. 

"VII. — At the expiration of the period of exemption fixed by the 
Settlement Officer or Collector, or when the exemption becomes 
returnable owing to non-fulfilment of the conditions on which 
it was allowed, the Collector will impose the assessment 
remitted at settlement or after settlement, reporting that he 
has done so in the manner prescribed for reporting lapsos of 
revenue-free assignments. 

VIII. — A Mauzawfir Register of such exemptions should bo kept up 
' in each District Office in the form subjoined (Appendix F). 

9. The Punjab Government has sanctioned, in a letter No. 839 of 10th 
July 1876, the remission of .assessment on land planted with the Chinese 
mulberry (Morns sinensis) on the same conditions as are applicable to land 
planted with timber trees. Deputy Commissioners of districts whore this tree 
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can be grown with success, and where silk culture is carried on, or is practicable, 
should take every opportunity of making known to the people the orders on the « 
subject and of encouraging applications for such remissions, which must be 
reported for sanction. 


10. The Punjab Government has allowed the grant of specially favour- 
able conditions in the way of remission of land revenue to proprietors wlio plant 
groves on or near the banks of “ clios ” or hill torrent. 


The conditions were as follows. All village proprietors planting with timber 
Punjab Government No. 643, dated 1 4 th *** (other than fruit trees), on or near the bank of 


June 1881, to Secretary 
Commissioner, 


to Financial a 


cho ” on a spot approved by the Collector with 
reference to the object of resisting the encroach- 
drifts, an area of banjar land not less than one 
the term of settlement to a remission of land 
revenue on their assessed lands, at a rato per acre planted equal to 1^ times the 
incidence of the total village assessment per acre of total area. 


ments of the “ cho ” or sand 
acre were to be entitled for 


In the case of cultivated land the Punjab Government thought it would 
ordinarily be sufficient to grant the remission at the village rate above men- 
tioned, but discretion was left with the Financial Commissioner to sanction 
remission in this case also at 1^ times the rate mentioned, if desirable. 


The planting was to be properly kept up, and treos were not to bo cut 
down until they should have attained a good size, and in case of a tree dying 
or being cut down, a new one was to be planted in its place. The plantations 
wore to be regarded as the exclusive property of the village proprietors, and not 
of Government. 


These conditions were to be entered in the village administration papers, 
subject, in regard to the planting of sh&mihU lands, to the consent of tho 
majority of the proprietors. 

11. Sanction has also been given to the insertion, at the settlement of 
. any district, of a clause iu the administration paper allowing the appropriation 
for tree planting of part of the common land of a village. The form of the 
clause aud tho conditions inserted iu it would vary with the requirements of 
each district. It might, give the lambardar, with the consent of the 
majority of the khewatddrs, a right to plant at any time trees in, say, one-tenth 
of waste shdmilut, and to prevent grazing after planting, till the trees are sate 
from injury, &c. Its inclusion in the administration paper would be contingent, 
as a matter of course, ou the free consent of the village proprietors. 


x 
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PART IV. 


INSTRUCTIONS FOR THE PREPARATION OF TRIENNIAL 
REPORTS AND ANNUAL STATEMENTS. 

1. TJjg orders regarding the submission of Arboriculture Reports which 
have been issued by the Punjab Government and approved by the Government 
of India require that these reports shall be submitted triennially. In intermedi- 
ate years statements only need be prepared, no further commentary on such 
statements being required than what may be recorded in the column for remarks, 
lu the following extract from the records of the Punjab Government the consider- 
ations which have inliuenced Government in adopting this system are sot 
forth : — 

Tho Lieutenant-Governor has long boon impressed with the necessity of relieving 
local officers to some extent of the great burden of reports and returns which is now thrown 
upon them, and he desires to take the present opportunity to address the Government of 
India in tho Revenue Department regarding the submission of Annual Arboriculture 
Reports. Of all subjects on which reports are submitted by local olRcers the subject oE 
arboriculture in the Punjab appears to Sir Charles Aitcliisou to bo the least suited for 
annual treatment. Owing t6 climatic and other causes, a very large number of the } r oung 
plants which are put out in ro.ul-side avenues invariably succumb during the first two 
years, and in a season of drought many established trees also perish, as may be seen from 
I ho present report. The animal treatment of a subject almost invariably leads to indiffer- 
ence ou the part of the writer, as far as the experience of ths Lieutenant-Governor goes, and 
in the present case the results which are treated year by year are misleading when dealt 
with in this way. His Honor is sure that if the report were submitted once in throe years, 
local office is would bestow much more interest ou its preparation than they can be expected 
to do now, ami that the results recorded would be far more valuable in every respect than 
at present, lie would therefore propose that reports cm the progress of arboriculture should 
be submitted trieunially, and that for other years statements should be prepared accompanied 
by the briefest possible notes in a column of remarks. 

The first triennial report was submitted in tho year 1887 for the tlircq 
years IS 8 4 — 1887. Reports will accordingly bo due in the years 1800, 1893, 
1896, and so ou. 

2. The triennial reports and annual statements relate to tho financial 

year onding 3 1st March. They should be submitted to the Commissioners of 
[Divisions before the 1 5th of June and should reach the office of the Conservator 
of Forests by the 1st of July. Tho reports of officers of tho Public Works 
Department should reach the Conservator by the same date. The Provincial 
Report will be compiled by the Conservator of Forests aud should reach 
(Government by the 1st of September. The reports have been submitted very 
Into in many cases in the past, anil special efforts should be made to ensure 
their punctual submission in future. 2 3 * * * * * 9 

3. The annual statements which are now prescribed for adoption have 
been slightly modified from those recommended by the Special Arboriculture 
Committee which assembled in 1886. These statements are given in 
Appendix G. instructions for filling up tho several columns are given 
in the notes printed at tho foot of each return, but it is desirable to 
make a few general remarks on the subject, as great want of care has been 
observable in the preparation of arborioultural return's in tho past. In the 
Review of the Triennial Arboriculture Report for years 1384-85 to 1886-87 
it was (greeted that in future lengths of roads should be shown in miles and 

decimals of miles. This direction, which was in accordance with the recom- 

mendations of the Arboriculture Committee, was, however, neglected in the 
returns for the year 1887-88, in which the old practico of showing lengths 

in feet was continued. It should bn distinctly understood that for the 

future all lengths are to be shown in miles and decimals of miles, and that 

areas arc to be exhibited iu acres and decimals of acres, all mention of roods 
and poles being avoided. In determining the English equivalent of local 

measures of length or surface, the Circular of the Financial Commissioner,. 
No. 20 of 1888, should be consulted. 
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4. Again, in the case of returns of rainfall, tne statements submitted m 
past years have been conspicuous for their inaccuracy. Thus in the return for 
the year 1887-88 the rainfall during the year in Ferozepore was given as 50*91 
inches and the average rainfall 4*24 inches. The average rainfall according to 
the corresponding return of the previous year was 22 inches. In Karndl the 
average rainfall was given as 376 inches in 1887-88, and in the previous year 
as 29 inches. It is not expected that all tabular statements should be chocked 
figure by figure by superior officers, but so much supervision on the part of 
these is looked for by Government as will ensure that errors so palpable as 
those instanced above shall not appear in the returns which are submitted 
to Government. There is perhaps less justification for such entries in this 
arboricultural return than in any other, because, as now explained in the foot- 
note to the roturn, the necessary data can be taken without any trouble from 
the register of rainfall prescribed by tho Financial Commissioner’s Circular 
No. 62 of 1886. 

t 

5. Regarding Statements Nos. II to V, the points to which the atten- 
tion of the officers concerned should be directed are the following : — 

(1) Quantities (areas or lengths) brought forward as existing at the 

beginning of tho year under report should invariably correspond 
exactly for each district, canal, &c., with the balance shown in 
the last printed report as remaining at tho close of the previous 
year. Should tho closing balance of the previous year have 
been erroneous, the opening balance should nevertheless corre- 
spond with it, the error being corrected by an entry under the 
appropriate column for failure's or additions, with an explanatory 
noto in tho column of remarks. 

(2) The closing balance in these statements, showing areas or lengthe 

stocked at the end of the year, will be tho opening balance, 
minus or plus the net result of the additions or failures of the 
year. These additions or failures will be the actual results 
of arboricultural operations during the year; but, as above 
explained, additional ontries will be made to correct errors of 
compilation measurement or printing which may have occurred 
in previous returns. 

(3) Returns submitted by Deputy Commissioners should be for the 

district as a whole, and need not include details for each tahsfl. 
Such details should, however, bo recordod in the registers kept 
at tho District Office. 

■M) In years for which returns only are forwarded a concise note 
generalizing tho results obtained during the year for the 
district, &c., us a whole, should be entered in the remark 
column of all the returns. This note might refer, for example, 
to the meteorological conditions prevailing during the yotu 
and to any other matters of importance which bear on the 
particular work or return iu question. 

All large variations and unusual results should also be here 
explained. 

(5) Where any afforestation operations are in progress, as in tho 
De’hi and Gurgaon Districts, entries regarding tlioso should be 
undo in Statement Ilf and should be explained iu the column 
uf remarks of that statement. 


6. Should anv doubt arise as to the manner in which a return should 
be compiled, the compiling officer should ask tho Conservator for advice on the 
question. 

7. During the compilation of the Provincial Report or Statements, tho 
Conservator will refer by docket direct to the officers concerned regarding 
any matter which in his opinion needs elucidation or correction ; and such officers 
will dispose of theso references as speedily as possible. 
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8. All arboriculture! operations undertaken by Municipalities should be 
shown in tho return for the district concerned, but should be entered separately, 
an d any special arboricultural works undertaken by Municipalities should be 
noticed in the general note or triounial report of the district. 

9. In compiling the district statements and reports the Conservator will 
arrange the districts according to the following classification - 


Arid. 

Very dry. 

Dry. 

Forest. 

Muzaffargarh. 

Ferozepore. 

Jhelum. 

Gujr&t. 

Mooltan. 

Posh & war. 

tiujr&nw&la. 

Gtird&spur. 

Dera Gh&zi Khan. 

Kohfifc. 

Gurgaon. 

Umballa. 

Dora Ismail Khan. 

Rohtak. 

Amritsar. 

Sifilkot. 

Montgomery. 

Lahore. 

Delhi. 

Hoshi&rpar. 


Karn&l, 

Julliiudur. 

Simla. 



Ludhi&na. 

Hazara. 

113HH 


Rawalpindi. 

Kaugra. 


10. The statements submitted every third year with the triennial 
report should include the figuros for each year of the triennial period and not 
only those of the third year. The figures of the first two years can be taken 
from the annual statements for those years previously submitted. The only 
modification in the form of the annual statements which it will be necessary to 
make for the purpose of such triennial statements will be the addition of a 
subsidiary column headed “ Year ” betwoen columns 1 and 2 of each annual 
statement. Thus in the triennial statements there will be three rows of entries 
opposite each district ins toad of one. 

11. Attention is directed to tho following paragraph of the .Lieutenant- 
Governor’s Review of the Triennial Report submitted in 1887, and it should be 
understood that a map of the district is required to accompany every Triennial 
Arboriculture Report in future : — 

With the present report Mr. Maconnchio has submitted a map of the Gurgaon District 
showing the cxlont to which tho roads iu the district have been stoeked with trees, old ami 
new growth boing indicated l>y different colours. Tlio Lieutenant-Governor would he glad to 
see a similar map of each district iu the Proviucc submitted with the next triennial report. 
The symbols and references to he used in the map should bo arranged by tho Conservator 
and should be the same for each district. The ordinary skeleton maps which have been 
prepared for all districts will no doubt bo found suitable for illustrating arboriculture as well 
its other reports. Such a map would indicato at a glance the extent of the progress made up 
to date iu tree-growing on avenues in each district, and it would be convenient if the localities 
of nurseries and groves were also indicated upon it. 

The maps which should be used are the 8-inch to tho mile skeleton maps 
prepared by the Survey of India. Copies of these have been supplied# to 
Deputy Commissioners by the Director of Land Records and Agriculture, 
and a copy of a district map with arboricultural entries on it will be sup- 
plied by the Conservator to each Deputy Commissioner as a model. The 
maps which are rccoivod with the triennial reports will be returned to each 
district for record. For exhibiting the progress of arboriculture on roads and 
canals, maps, even of small scale, are peculiarly well adapted, and they are 
specially recommended as providing a means wheroby tabulated returns can 
easily bo checked by supervising officers. 

12. It is unnecessary to specify the numerous subjects which should 
receive attention in tho triennial reports. In each district there will doubtless 
be some special feature deserving of particular notice. In all districts, however, 
the results shown in tho returns should be carefully but briefly discussed, and 
in addition to the arboricultural operations carried out by Government officers 
aud Local Bodios, the work done by private persons and village communities 
should also be summarily noticed. A branch of the subject which it is 
desired by Government should receive special notice in triennial reports is the 
cultivation of fruit trees and their distribution among villagers. Special 
instructions regarding the culture of fruit trees are given in the technical 
portion of this manual. 
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APPENDIX A. 

Sample Plan of Arborioultural Operations for the Dostyfur District for the * 

*F1VB YEARS 1886—1890. 

Chunidn TaktU. 

With an annual allotment of fts. 6,000. 

I. Nursbeibs.— The existing nurseries at Cliuni&n, Pidli, Clior, K&la-ke-Sarai and 
Daclua are to be replenished with sowings of sissoo, mulberry, terrainalia, tun, mango 
and fruit trees for distribution. New nurseries will be established as follows 


Situation. 

Nature of Work. 

V 

Cost. 

Remarks. 


1880 . 

Rs. 


In Plot Ho. 2 

Five mails maintaining and replenishing existing nurseries 

360 


- 

One new nursery in common land, Plot No. 2, 1} acres in extent, to 
be sown with sissoo, mulberry and tun, with a p irtion set aside 
for fruit and ornamental trees ; workiug up thu soil to 18" in depth 
and preparing seed-beds. 

120 



Cost of 2} maunds of seed and sowing 

20 



Watering and care of nursery, two men 

132 



Fencing with ditch and bank topped with thorn* 

60 




322 


On I.nnyan Unad. be- 
tffmn Pidli and Clior. 

One new nursery midway, between Pidli and Clior, of one acre in 
extent, estimated sb above. 

■n 

■ 


Add cost of kutcha well, with Persian wheel and other gear 


1 


Watering for six mouths, February to June and September 

■ 




424 



Total 

1,106 

1836. 

• 

1887. 

Maintenance and watering of seven existing nurseries 




601 


On Lonya'i Road mid- 
way between Clior 
ami Pbalia. 

One new nursery, of one acre, precisely similar to the one established 
between Clior and Pidh. 

424 





On Lahore Road, at its 
inter-section with 

Jalori Khal. 

Three acres, old cultivation, to be sown with species as above. Iient 
of land. 

Ploughing and preparing seed-beds 

18 

36 



Cost of water from Jalori Khal 

13 



Two mails and one coolie 

204 




271 



Total 

1,199 

1807 


Note *— Similarly for the years 1806*09 and 1090. 
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II. Pununoin.— In this Uluil it it ptoroied to “" dert * ko mAa *• l “* a 
" Plantation!” — 

A. Maintenance of existing plantations of XY.^ 

B. A portion of the plot of 500 acres situated near Chunidn village, known a* 

ChuniftuwiUa, recently acquired by the District Board. During the peno 
* of this plan it is calculated that, by making a katcha well each year, .ana 

• »o gradually extending operations by* the acreage irrigable by one well, *5U 
acres will be completed at the end of five years. 

C. The plots numbered 1, 2, 8, 4 on accompanying sketch map or tracing 

comprising, respectively, 100, 150, 50 and 100 acres, and made over for 
plantation purposes by the villages of Jclalpur, KAIa, Lena and Paji on 
condition that the management should be under the District ®£ard, who 
will bear all cost of. planting, protection, maintenance, #c., and hand over 
half of the income that may at any time be realized to the proprietary 
villages. 

J), The planting of 1,000 acres of the Mirsa Beg Bir acquired by purchase by the 
system of annual cultivation leases and sowing in plough lines ; the yearly 
allotments being given conterminously. 

Talle of plantations of the Tahsil with estimated cost of work • 

1886—1890. 


Namfl or designation 
of plantation. 



Cost. Remarks. 


Plantation X ... Repair of fencing 

Com of protective establishment 


:anta?»o'j Y ... Cost of protection — 

Two men (a) 1!*. 0 p.*r mensem, one <S) Re. ft per mensem 
Sowing over f> acres blanks 


Fifty acres trenched nt intervals of 10 fret and town with bissoo ... 600 

One katcha well, 10 to 1ft feet deep, and well- gear ... «»0 

Hire of bullocks for six months, April to September ... 300 

Pay of two tutu <® Its. 11a month ... 182 

Enclosing along boundary with ditch 4' a 2J' and bnnk J of a mile, in 100 

length, topped with thorns. 

Temporary thorn fence on other sides ... 60 


V il.ij (. ii.mmon lands. Trenching and sowing 20 acres, at 10 feet intervals, with sissoo to be 200 
Pic: I ... thoroughly watered once* in Apr! from tail of— canal. 

Cost, of water ... 26 

1‘cncing, protection, including one man ... 100 


... Trenching and •■owing 60 acres with kikar or Jhnnd on lines at 10 60 0 

feet intervals. 

>Iali and protection ... 100 


Mirra Reg Lbr 


; Ho ving on plough lint.’, 200 acres leased for cultivation, cost of seed, 300 
1 *Vc. 


... 2,743 1886. 
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Tikm mow— (concluded). 


Marne or designation 
cf plantation. 

Nature of \York. 

Cost. 

• 

Remarks. 


1887. 

i 

Rs, 


Chuni&uw&la 

Treatment, of an additional area of 50 acres as daring 1886 

Mai itenauee and repairs by tilling up blanks in nursery of 50 acres 
previously treated. 

Hire of bullocks for six mouths April to September 

1,112 

50 

1 

300 1 

1 



1,192 


Plot l 

• 

Trenching and sowing similarly 20 acres, watering, fencing. &c. 

Wuter and repairs of blanks in previously stocked area 

325 

50 

375 


Plot 2 

Transplanting nut from nurseries at intervals of 9'xl' 36,300 
mulberry sissoo and tun plants, thus covering 30 acres. 

• Water from canal cut during April and May 

Ifeuciug with tboru fence only 

240 

45 

20 

i 

i 



305 

", 

Plot 3 

Rapairs to sowings, mali and protection 

loo 


Mirza Beg fiir 

Sowing a further siren of 200 neics on plough lines 

300 

i 


Total ... 

2,572 

1 1887. 


And similarly for the remaining 3 years, 1883, 1889 and 1890 

i 

1 


III. QhoVKS. — During tlic five years it is proposed to maintain the two existing 
groves on the Lonyan road and to plant two new groves at I’halia and Kharian cncamping- 
grounds ; a grovo round the hospital at C'i mnian, and three groves at suitable places 
hi K to 12 miles inteivals along the Hafizabad road. 


M.nne oi dcsii'iuil ion 
uf prow. 

• 

Nature nf Work. 

Cost. 

Urinai k^ 


1880. 

Rs. 



Repairing ditch and hank n round two existing groves, and 
tilling ii | * gaps in the live fen«* rt . 

Watering in April, May and June ... | 

60 

3*5 




86 



Planting rut fnu.i Chuniun nursery 60 siasoo trees round 
Hospital 

Ditch (iu*l gabion round each 

1 

25 



i 

29 



Pknitiirr one acre at Kala-kc-Sarni with llo trees, 20 fee! apart, 
lining) and pi pal . 

fust of 280 yards wire fencing and setting up 

1 WaUriug— April, May and Jim*!, and again in September 

10 

120 

20 


1 

1 

150 



fatal 

265 

I8MT. 


1887- 




\V..tering two groves on T.onyan ard one mi Ilaluabad road, 
Anri!. May and June. 

1 Milting out one aero of grove with 110 tre..s at Dula.i, 
sbisk.iM and mulberry. 

Wiii ,-.*t»,:iin v us per Kuln-ko-Sjirai grove 

Watf’in ■— Apiil, May. Juno and SepbuTiber 

15 



10 

120 

20 




ir.o 



Total 

1 _ _ 

195 

mi. 


Ante. - Similarly fur the ytstiM 1888, 1H89 and 18110, 
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Avenues.— The Kushdb Canal is already lined with a double avenue of trees varying 
from 5 to 15 years, and nothiug remains to be done. The Sult&npur road, from Chuuitin to 
r where it cuts the canal, is also’ lined with a complete avenue, but the trees require some 
pi uuiug, as in cases they obstruct traffic, and spread unnecessarily over adjacent cultivation. 

Along the Lonyan road trees have been put out over about 16 miles, or six miles 
beyond Cbor. Some 50 per cent, of the plants have either died or been destroyed, and the 
protective gabions are iu bad repair. It is proposed, during the next five years, to carry, out 
the necessary repairs to this avenue, and to extend it as far as KhariAu. The pruning of 
the Sult&npur road avenue will be attended to, and a new avenue will be planted from 
the canal to the eastern boundary of the tahsil. It is also proposed to plant avenues along 
the Lahore road as far as Paji, and along the Htifiz&bad road as far as Kala ke Sami 
and a single line of trees along the northern bank and foot-path of the Sult&npur Khal. 


Locality. 


Nature of Work 


Cost. 


1886. 

Pruning trees along ft miles of thu Sul tan pur road 

Planting 1,000 trees in gaps of avenue along Lonyan road from 
nurseries at Cbor and Pidli . 

One thousand new wicker gabions @ 8 annas each 

Repairing 2,000 old gabions 

Watering and protection, eight men <§> Rs. 5 for six months ... 
One thousand gharras, and fixing the same 


Planting one mile of new avenue along Lahore road with 
Bisson, ficus, mulberry, tun, and terminals from C'hunian 
nursery. 

Protection with ditch and perforated mud wall 

Three hundred and fifty gharras, and burying the same 

Watering-- April, May, June and September, and protection 
for rest of year. 


Two miles of trenching along Sultanpnr Khal, trench 1' x 1’ ... 
Sowing ridge with shisham and kikar 
Two miles of thorn fencing on one side 


Total 


Bs. 


60 


60 

500 

100 

240 

65 


955 


176 

20 

60 


275 


20 

5 

60 


76 


1,855 


Remarks. 


1886 
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Avenues— (concluded). 


Locality. 



I 


Nature of Work. 

* ! 

Cos?. ! 

i 

! 

litjua: !. 

1 

1887. 

R<. 


Planting 1,000 trees in gaps of the Loiiy&n road avenue ... 

Go 

i 

One thousand new wicker gabion* <&> 8 annas each 

5(H) 


Repairing 1,000 old gabions 

v GO 


Watering and protection, eight men (?) Its. G each fur six 
months. 

210 


One tiiousand gharras, with fixing 

! t'o 

i 

i 

i 

Planting another mile of avenue along Lahore road, ns daring j 

non 


previous year. 

273 


Watering and protection and repairs of one mile planted during 
previous year. 

SO 

1 

i 

Repairs to mud walls constructed during previous year 

20 

! 


373 


An additional two miles of trenching and sowing along Pultun* 
pur KhaJ, 

| 

7 G 


Repairs to old i'ewe ... : 

i 

1 

; i ■# i 

i 

l 

1 

! 

j 

no 


Planting one mile, of new avenue along Ilufizabnd road in Jin- ! 
same way as Lahore road. j 

273 


Total ... j 

1,010 

1S>J 


Supervising establishment . 

its. 

Guo Darogha in charge of operations Rs. 25 per mensem ... .‘100 

Twn Guards (a) Us. 6 each ... Ml 

Travelling allowance of Darogha ... 

T-.tal ... MK 


Abstract of estimated expenditure for the five years, 188G to 1800 . 


lear. 

Nm aerie:’. 

"1 

Plantations, j 
i 

i 

Groves, 

1 

! 

j 

Avenues, j 

Kfdablish- 
| mciit. 

1 

i i 

i 

Total. 

! 

| Kemaikt-’. 
i 


Its. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 


1886 

1,106 

2,743 

205 

1,355 

528 

5,997 


887 

1,190 

| 2,572 

195 ! 

1,G10 

; 528 

1 0.131 i 
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Provisions of Pirn of Operation*. 


APPEN 
Fork or Cox 
Record of Arboricnltural Operations 
Beau It of Operations. 


Year hi 
uhich to be 
••arried 
out. 


Description of Work. 


Description of Work. 


5 nurseries to be maintained and 
replenished ... ... ggo Carried out 


Cost. . Date 

inspection. 


Formatinii of nursery 1 J acres i n 
plot I! 


New nursery on Loriyan road ... 
Maintenance of plantation X ... j£ 9 


!>o. Do. Y ... 

50 acres, Chun fan wnln, to be 
sown with shisham and enclos- 
ed 


Nninqfry formed. 1} acres only ; 
fenced with ditch, &o. 

Made ... 

Fence not repaired, . otherwise pro- 
perly maintained ... Mf 

Maintained 


30 acre* only sown, watered ami 
fenced 


20 acres, plot T, to be sown and 
enclosed 

50 ncrc-t. pint Iir, to bo sown 
with kikur .. 


j 20 acre* sown and fenced 
i 15 acres only sown 


200 acres. Mirza Beg Bir. to be j 

Main: itivl watering 2 j 

groves «-n 1 .mi van mail ... : 

i 

Plant' 'i r.n shisham trees round | 
hi'S|ii:al at iMiiiiiiiin ... < 

ri.-i7.fm *. cai atic ;it Kala kc j 
S.irai 


Priming trees along *5 miles of 
Milt.inpur road ... ... j 

Planting 1 .000 trees ill avenue j 

along Lonyau road rj 

Pointing a mile of avenue alum* 
Lahore road ... ... 2 

Sowing 2 of HnUAnpur IChal 

bank 


200 acres ploughed up and sown ... 

Properly maintained and gaps in 
fence filled up 

50 trees planted and fenced 

1 fi^re. planted and enclosed with 
linn fence; watered April and 
May 


Pruning done 


020 trees planted and fenced ; 95.1 
new wicker gabions erected, an I 
2.000 old ones repaired. 9\0 
Ifharrus buried, and trees regwlai ly 
watered from February to June 
and in September ... | 


\ aerfi nursery in plot II 
1 Fimu- * round plantation X to be 
repaired 

20 !WT*:a (Ihniiiaiiwala to be down 
with Rhisbnvn nr.d fenced 
f» fii-ies p.ot IK to be sown with 
kikur 

80 trees to be. planted along 
I Liiti/an road nnd fenced, and 
| gb irras buried near rinds 
I Maintenance of 7 existing nur- 
! series 

| One new misery on I.nnyan road, 
j between t !hor and I’hulian 
; M acres to Li sown at intersect i.*n 
j of Lahore ro.d wi»h Jalori Khal 
i 60 acres t huui.an wain plantation 
to be sown, irrigated from a 
new k nidia well, »md f’*nccd 
’ 30 .•n.-r.'s .‘,.»wn in 1886 to be rc- 
pn’r. d and hlunKS aid'd up 
Mire *.f b'jilucl'fl for 0 months ... 


1 mile planted : ghnrra buried near 
each tree, and every plant fenced 
with mud wall 

2 miles sown and fenced 

\ acre sown 

Fence round plantation repaired 

2D acres sown and fenced 

5 acres sown with kikar 

80 trees planted and fenced, and a 
ghnrra buried near each 

Nurseries properly maintained 

New nursery formed 
acres sown ... 

60 acres sown ; new- well made ; 
fence constructed ... * 

Blanks filled up ... 

Bullocks employed for 6 months ... 


dec., See., &c., for remainder of 1887 in accordance with Flan of Operations. 



D1X B. 

tkol Book. 

in the Chunidn TahHl. 


( M ) 


Blank sheet for entry of remarks by Inspecting Officnr, and note of any observations and suggestions 

bearing on the work, with date of entry. 


The Chuniun nursery should be extended by another acre, to meet demands for seedlings by zaimndarg. The 
nursery at Kala ke Sami shows signs of insufficient irrigation— and the nursery at Dadua is much in want of 
weeding. The Kucnly plus seed sown in January 1 us only partially germinated, and of the species selected 
FI. Globulus and Viminalit art) un suited to the locality. II. Citrio&ura, and It-sLuifera might be tried, if 
plants arc still wanted for the ornamcutal garden at Chunian. 


Hip whole area of 30 acres is thoroughly stock*? 1 with vigorous seedlings, with exception of a patch >>f 
about. 3 acres near the centre, whore the soil is bad and covered with n saline efflorescence. This plot 
should be planted with the “ salt bush.” 

T/irge numbers of the seedlings have b-'cn killed by frost, and the blanks should be tilled up L.y fiv>!! 
sowings in the spring of 1857. 

Some of the trees have been very injudiciously and badly lopped. 


I tic branches have not. l.vu out oT cm* tu the trunk, and the pruning has been done dining April an* 
rally part d? May, instead of the wi sites . Tii.= jagged stumps of the branches should be removed net 
November. 


Many of the pUrits have b'*cn 
■va^l ,r * , 1. 


u.j d- cp into the soii, an l*n -^ruc cases they have been luM'dlivicm i, 
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appendix c. 


ScALB OF Kb WARDS SANCTIONED FOR THE All BITSAR DISTRICT BT MB 

District Board. 

To Zaildnrs, by w , hose interest the best reiulti were attained— 

l6t year, a khushnudi parw&na from Deputy Commissioner. 

2nd year, a dopntta and a parwana from Deputy Commissioner. 

3rd year, money reward ranging from 20 to 50 rupees. 

Gth yoar, money reward and a parwana signed by the Commissioner. 


To Tillage Communities — 

Its. 75 for a grove of not less than 2,000 timber trees of five years’ growth. 

„ 100 ditto 2,000 timber and fruit trees growth. 

,, 40 ditto 1,000 timber tree*? of five years’ growth. 

„ 50 ditto 1,000 timber and fruit trees of five years’ growth. 

To Individuals — 

Any person planting a plot of land one bigah in area with timber and fruit 
trees, or only timber, shall receive — 


) sfc year Jls. f> \ 

2nd „ „ t> f Trees to be planted not less than 30 feet apart. 

‘j tii ,) I 

bill y, y, 2) 


. J, or plots less than c ue bigah, but not less than half a bigak- 


1st ycai 


... 


Its. 3 0ft 


M tu l 

^UU ^ ••• •«« 


2 8 0 


4th „ 


18 0 


8th 


M IM 


« 1 0 0 


For avenues of not less than 100 trees the same rewards as for a bigab. 
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APPENDIX D. 


Rulks for Grant op Mafis for Wayside Groves. 


1 . Revenue-free grants of uncultivated ground, of s ifiiciont extent to employ ..no 
Park Ivy *b Directions t-> PeltluiuuuL l*” 1 * °f bullocks in watering trees, may be made to 
CiUeers, Appendix III. pei Rons who will undertake to sink awe’ll and plant a 

“i" S MiruiS. Cirpulnr « r0 ^ 0n , W,,C . of th ° n,,lin Vlw * of "'f * hc h ^' »«"•« 

No. 15 of 1852 : Government of India as the land continues under plantation. r lhe same 
No. 21 K. dated 13 th February is;i 2 , sanction is icquirod ior these os for other grants in p»r- 
IKkra^mpii 5 . petuitv, provided that such giants shall be at inteivai- 

of not less than two miles apart. 


2. Where a grant of sufficient extent to employ one pair of bullocks is not. a sufimient: 
inducement, a larger grant may be recommended, conditional upon a substantial well huing 
const ructod and kept in repair, and on the maintenance *»f a grove of specified area. In tin 
t«»nus proponed the facility or difficulty of sinking a well and of rearing tives in the local it;, 
should be kept in view. 

JJ. Whero waste lands are not. available in suitable positions along the sides of mam 
roads, grants of cultivated hinds, for the purpose of sinking wells and planting groves n* 
localities whore they arc deemed accessary, may ho proposed, the reasons for proposing 
grant being explained. 

4. The site of the proposed grant must ho at a di:;taneo of at least two miles from tin 
nearest existing road -side well and grove. 

5. Ar.v new grove that mnv be planted must civer not less than two acre-’. *.f (anil, 
,ind tin* grant will he returnable if a gr.»vc of ihi* extent, be not kept up and toe w.-l‘ 
maintain*!! in repair. 

fi. The annual value of the grant must not l*e more !;lian fi per cent, is p« 1 1 ■ t - 
•stimated cost of completing the well and grove, and if nuM mi no ca>e cxcenl Its. 3'j 

7. Tt is alwav.* a condition of sm h grants, whether of cultivated oi of uncultivated 
land, that travellers should be allowed the use of the grove and of water fr.nn t.he well. 

8. Applications for such grunts should be in tlu» f. lkming form, and several on: c, 
n-.i y be included in the same application : — 

Statement of I'ropoxrd Keren uc-fric Grunt", for lioud-sidc U tils paid U roots 
in — District. 



II. AM* i*!irn , «isi<::» ti/ K1.2UA i;h 

!|;i: OFVI-.N l»K V 1 MU 

j 1‘HKK. c Til IIT.MI1 • -nii'FiN !.y :*!. 

; fljlf-icMMl \\ i L ! l tl.l: |>n>| >1 .»■!■■! •* 

I i.f I lie ian*!. uln->i f };• \ >1.1 j i < . 

: I hi'Mi'riw , fni ii. t.:.f aii} 

i\\Vnt. , * ,,IU ' i '* r ivi*. 'bniil'l be fl.-ili I . :t;n! :i 

l.owmu- • ,. 1 1 1 ; ; , |,.,i I*) i ,-i is •! »■ 

j i.« n’lViM. it -ll<r.lM b»* it i- 1 1 n't i v 
that utu’uliiYiiUvi biiie 
j I ' K-s A. I*. | l ' n,,t available.) 
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APPENDIX E. 

Form of Application for Revenue-free Grant of land assessed to Land Revenue for Timber 

Plantation . 


I ?. 8 § h 

■*r E 
. fi o Z i 
* 


s * 
i o P c 

i i" i 

| &> o '3. 

t. I 

'4-1 A 0) 

Cfc-g 1 

a 

i c a 
* 3 rt 

1 
I 


- ^ 

• a rj ^ 1 

* *t3 ■ 

u if 


1 ! 1 3 


X 

a ry 


! M r .i, 


T*AN1) VR0F08F.D 
TO IiB 0 It ANTED 
REVENUE- FllEE. 


Its. A. P 


• r-4 r? IU a> O 

A 4 J p ^3 
« £ .5 rt rti 

ls'3 2 ♦» -2 m 

p g 3 o 

*3 i/J 00 a> 

w O a £ 

«W ® .2 ^ c5 

2 rt g 3 w 5 

g 3 a g a g 3 

2 c 3 « a g 

ti *r 4 *-• Si -x a '*-> 

« ^ <4-i a Ai X o 

E»3 


rj O 

!§a 

■S| 

o o- 
c 

R 0) 

a c VJ 

M O 


o 

U 

.O 

| 

3 

‘a. 

O 


R c 
’eL 5 
O 


10 


.55 


p a 

s g 

■8 8 

gfl 

.2 a 

P Q 

’BP 

o 


Orders of 
Government. 


A. />.— A statement for reduction of reut-roll should accompany this application. 
Collector’s Ok pick : 


The 


.... 18 


. ! 


Collector. 


APPENDIX V. 


Mauzawdr Register of Revenue-free Grants for formation of Timber Plantation in 

Village 


No. 


I 


I 


Niii no of pro- 
prietor. 


iNo. ami ditto of 


Area of grant. I 


Government, 
order continu- 
in'' the gr.uit. 


Term for which 
the exemption 
is to continue. 


Remarks, in- 
cluding date, 
of last inspec- 
tion. 


PatO Of J «'•*!! Ill | »f if •!: 

owing to mm -fulfil 
incut of condition 
or expiry of term 
< f grant. 


Collector’s Office : 


The 


-18 


1 


Collector , 



APPENDIX G, 


Forms op Annual Statements. 



Average Rainfall of past tears. Rainfall cf tear under report. 


( lot ) 






Progress Statement of Nurseries for the year 



(a). A nursery is a piece of land set apart for the rearing and tending of young trees fur transplantation elsewhere. Where seedlings are not transplanted, but are left to grow up in situ, the plot 
should no longer he classed as a nur-ery. but as a grove. 

(f»). Column 2 shoual correspond with column 5 of the previous year's rtnrn. If figures nf p damn 5 of the previous year -have been found to be erroneous, they should nevertheless be repeated 
* n column 2, leaving erru r s ro bo adjusted by entries in columns A or 4. When errors have to bo adjusted in this way, explanation should be recorded in the column for remarks. 
te). The figures :n column 5 should be equal to the total of the figures in columns 2 and 3 less these in column 4. 







No. IV. 

Progreat Statement of Grovet for the year 


( ior > 




Progress Statement of Avenues hr the year 
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No. VI. 

Income from Arboriculture during the year 
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ARBORICULTURE MANUAL 


Index to the Names or Trees. 


Tbo names in the Index are printed as nearly as possible in the same type as in the Manual. 

SCIENTIFIC NAMES. 


Names. 


Pages. 


A. 

Abies Smithiana 
„ Wcbbiana 
Acacia Arabic, a 

„ Catechu 

u cupressiformis 

fJ Fame si ana 

„ leucophlaa 

„ inodesta 

Acer caesium 
„ caw la turn 
„ obliqum 
ff pentapomicum * 

„ pic him 
„ villosum 
jKgle Murmelos 
A esc ulus indir.a 
Agave perj'oliata 
„ rariegata 
Ailanthus rxcelha 
„ glandulosa 
Albizzia Julibrissin 

„ Lsbbek 

,, lophantha 
„ lucida 
„ procera 
ff Stipulata 
Aleurites Malacana 
A Inns nit ida 
Andrachnb trifoliata 
Anona squamosa 
Avcrrhoa Carambola 


B. 

Bambusa arundinacca .. 
»» • • 
Bassia latifolia 
Bauhinia alba 

tt acuminata 
- „ variegata 
Betula bhojpattra ., 

Jfischoflia Javanica .< 

Bomba# malabaricUm .. 
Broussonetia papyrifera 
Butea frondosa 


47 

48 

ib. 

49 

ib. 
ib . 
*6. 

50 

A. 

49 

50 

49 

50 

51 
50 
40 
ib . 

50 
ib. 
ib. 

ib. 

ib. 

ib. 

51 
ib. 
ib. 

52 
A. 
A. 
A. 


15 (para. 6), 


52 

52 

58 

ib. 

ib. 

ib. 

52 

53 
ib. 

54 


Names. 


c. 


Cnlamintlnes (para. 

Calosanthus Tndica (para. 

Carica Papaya 

Carissa Carandas 
Cassia Fistula 

Castanet i rabjaris 

C as narina eqn isi tefolia 
,, murirota 

„ tp n ■; :ira Iri s 

OaTAI.VA HYHINtil KOLIA 
Cfdrela Prrrata 

(\‘flre!a Tma 
C (tints Ccotlara 
Celtis Australia 
Ceratoniu Siliqua 

Citrus Aenla 

A*:ranlium 
l>eeumana 
Lime.Ua 
,, Met! ica 

Cor dia Mi/.vti 

Cornu s Hwcmphylla 
Cor p l us Column 
Crt i tag us n.ryaca n tha 
(. 'ratter a re. I if/ i osa 
Cupressiis fu n tb.is 
tt g lavra 
tt horizon la Us 

tt fit in per r ire 

,, torn/ os a 

Cytisus laburnum 


59) 
6 ) 


11 

11 

11 


Pages. 


Dalhertjia Sissoo 
,, latifolia 
Dmdrocalmm striefus 

Dillbnia Indica 
Biospy ros tot ns 

ff melanoxyloil 
ff Montana 


33 

15 

54 

ib. 

ib. 

55 
ib. 
ib. 
ih . 
ib. 
ib. 

ib. 

56 

57 
ib. 

58 

57 

58 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

59 

ib. 

ib. 

ib. 

ib. 

ib. 

54 


59 

ib. 

60 

15 (paw. 6), SO 
60 

ib. 

ib . 
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SCIENTIFIC NAMES— cosolodkd. 


Names. 

Pages. 

! / 

Names. 

Pages. 

Q. 


T. 


Quercua annulata 

77 

Tamarindui indica 

80 

„ dilatata 

ib. 

Tamarix articidata 

id. 

f# incana 

ib. 

Taxtts baccata 

81 , 

„ aemecarpifolia 

78 

Terminalia arjuna a ... 

iA. 



„ bellerica ... 

ib. 

R. 


„ chebula 

ib. 



„ tomentosa 

ib. 

Rhododendron arboreum 

78 



Runs succedanea 

79 



„ panjabensis 

ib. 

u. 


„ vernici/era 

ib. 



„ seminlata 

ib. 



„ wid Itch ii 

ib. 

Ulmtu camp e stria 

82 

77 

Robinia (Itobinia pseudo 


,, integrifolia 
„ WifZfcAiana 

81 

82 

Hi • • • 

7 8 



s. 


V. 


Salix babyfonicn 

79- 



„ tetraspe.rma 

ib. 

PtVw vinifera 

82 

Salva lora parsica 

ib. 



Sajtirduv detirgen* ... 

80 



indie a 

ib. 

z. 


Si'-dninia ayi/pii.ica 

ib. 



Slerculia c.nl.r'iita 

ib. 



• „ 

„ platan if olit t 

ib. 

ib. 

; Zizyphus Jujuba 

83 

„ tillosa m • ... 

ib. 

j .. nummxdaria ... 

! 

ib. 
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INDEX TO ENGLISH NAMES. 


Names. 

Pages. 

A. 



Alder 


52 

Almond 

• • • 

74 

Apple 

• •• 

77 

99 

• •a 

23 (para. 84) 

99 

• •a 

35 ( „ 65) 

„ (Elephant oa Wood) 

62 

99 tt 

99 ••• 

15 (para. 6) 

„ Rose 


62 

Apricot 

a a . 

74 

99 

• •• 

15 (para. 6) 

•9 

... 

35 ( „ 65) 

Ash (Mountain) 

• • • 

. 64 

Australian Gum-Tree... 

61 

B 



Babul 

• • • 

48 

Bam. 

• • t 

14 (para. 4) 

19 

• •• 

15 ( „ (!) 

Bamboo 

9 • • 

52 

„ (Male) 

• # • 

60 

99 

mum 

14 (para. 4) 

99 


15 ( „ 0) 

99 


22 ( „ 81) 

99 

IM 

2.5 ( f , 3'«) 

>t 

• • ■ 

3» ( „ 51) 

•9 


33 ( „ 5s) 

99 

• •• 

40 ( „ 74) 

Banyan Tree 

• •• 

62 

99 99 

• •• 

22 (para. 28) 

>9 99 

• • • 

33 ( „ 58) 

Beech (Indian) 

• •• 

72 

Beefwood tree 


55 

Bengal Quince 

• •• 

51 

Bird Cherry 

• •• 

75 

Black Poplar 

• • • 

73 

Blub Pine 

• • • 

71 

99 


15 (para. C) 

Brows Oak 


73 

c. 



Carolm Nut Tusk 

• • • 

51 

Carob 

• •• 

57 

Cedar (Himalaya:?) 

9M 

56 

ft »» 

• •• 

24 (para. 88) 


Name*. 


Chkruy 

ft 

„ (Binn) 
Chestnut (Horse) 

» it 

„ (Spanish) 

» « 

Citron 

99 

Coral Tree (Indian) 
Cotton Tree 

Custard Apple 
Cypress (Twisted) 

» if 

a 


IX 


DaTE-TALM 

I 19 

1 »» 

' Droddr 
! „ 


E. 


! R i. Km ant Arris 
! Ki.ms 
>» 

9 » 

English Laburnum 


P. 


Fig Tree 

ft 

Firs 

it 

a 


a. 


Gold- Mohr Thkk 

Or ape ( Black ). . 

a »« 

Grape-vine 
Grey Oak 


Page*. 


• • • 
• •• 




• M 
Ml 


• a • 




• •• 


74 

35 (para. 65) 

’ 75 
50 

15 (para. 6) 
55 

85 (para 66) 

58 

14 (para. 4) 

60 

53 

52 

59 

15 (para. 6) 
33 ( „ 58) 


70 

. 28 (para. 36) 

• 35 ( „ 65) 

■ 14 (para. 4) 

. 15 ( „ 6) 

■ 2+ ( „ 88) 

• 89 ( „ 73) 


• •• 

Ml 
• •• 


62 

81 and 82 

14 (para. 4) 

15 ( tt 6) 

54 


• •• 

... 


• • • 


63 

35 (para. 65) 
48 

14 (para. 3) 
80 ( » 51) 


• •• 

• • • 
• •• 

• •• 
• •• 


79 

83 

35 (para. 65) 

82 

77 
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INDEX TO ENGLISH NAMES— cohtwohd. 




Names. 

Pages. 

Guava 

75 

99 

14 (para. 4) 

*1 

35 ( ,. 65) 

Gum-Trejs (Australian) 

61 

H- 


Hamburgh Orape {Black) 

83 

Hawthorn 

58 

Hazel 

ib. 

Hazelnut ... 

35 (para. 05) 

Himalayan Birch ••• 

63 

Himalayan Cedar 

56 

„ Holly 

65 

„ . Spruce 

47 

ft IlouHR Chestnut 

60 

„ Mulberry 

09 

„ Poplar 

73 

Holly (Himalayan) 

05 

Horse Chestnut (Himalayan) 

60 

»• •» 

Horse-Radish Irek ... 

15 (para. 6) 

68 

I 


Indian Beech 

72 

„ Coual TnitK 

60 

„ LaUI'KNUM 

54 

| 

L* 


Labcrnom 

54 

Lemons 

5 8 . 


85 (para. 05) 

Limes ••• 

58 

• •a 

35 (para. 65) 

„ (Sour) 

40 ( 74) 

Loquat 

60 

15 (para. 6) 

If 

23 ( „ 37) 

II 

f» 

85 ( „ 65) 

M. 


Male Bamboo 

60 

Manoo 

66 

••• 

14 (para. 4) 

ii 

15 f 6) 

•• 

23 ( „ 87) 

•* 

85 ( „ 65) 

Maple 

49 

15 (para. 6) 

Mascedene (White) 

83 

Mountain Ash 

64 

Mulberry 

•it 

68 

22 (para. 81) 

l> 

88 ( „ m) 

»» 

... 

85 ( „ 65) 

* ■ »» 
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Mulberry Himalayan 


69 

„ Paper 

• •• 

53 

N. 



N(m 

K 999 

67 

21 

• •• 

14 (para. 4) 

|) 

• •• 

15 ( „ 6) 

Jl 

• •• 

S3', „ 58) 

o. 



Oaks 

• •• 

14 (para. 4) 

Oak, Grey 

9 9 9 

77 

„ Brown 

• •• 

78 

„ Silver 

• • • 

! 15 (para.' 0) 

Olive 

» » • 

70 

II 


23 (para. 84) 

»» 

■ • • 

38 ( ,2 5«) 

Orange 

• •• 

57 

If 

• •• 

14 (para. 4) 

II 

• •• 

35 ( „ 65) 

P. 



Palm (Date) 

• • • 

70 

>i 

• • 9 

23 (para. 30) 

ii 

mwm 

35 ( „ 65) 

Papaya 

9 99 

1 54 

Paper Mulberry 

• •• 

58 

Peach 

9 • 9 

75 

ii 


15 (para. 6) 

if 


85 ( „ 65) 

Pear 

1 » • 

76 

1 K £\ 


f> 


15 (para. 6) 

ft 


35 ( „ 65) 

„ (prickly) 

• M 

40 ( „ 74) 

„ (WII.D) 

• • • 

77 

15 (para. 6) 

Persian Lilao 

• • • 1 

67 

Pine 

«•* 

71 


... 

14 (para. .3) 


• •• 

24 ( „ 38) 


... 

29 ( „ 51) 

„ (Blue) 

• • • 

71, 15 ( „ 6j 

Plane Tree 

• • • 

72 

Plantain 

• •• 

69 

||# 

28 (para. 84) 

• • 

ff 


85 ( „ 63) 

Plum 

• • • 

74 


• •• 

15 (para. 6) 

M 

ff 

• •• 

85 ( „ 66) 

Pomegranate 

•• • 

76 

ii 

|fl| 

35 (para. 05) 

Poplar 

* II 

22 (para. 31) 










( m ) 

INDEX TO VERNACULAR NAMES. 



Pages. 


Akhbot 
Alucha 
Am, Amb 

A malt as 


9* 

Amlok 


Amrak 

Ambcd (or Ambut) 

91 

Anar 

Augur 

„ Bedana 

„ llabshi 

„ Kashmiri 

„ Safed 

„ \Valayati 

Anjib 

Akand Khakbuza 
Ardawal 

A r jan 

Arkhar 

Arkhol 

Abu 

„ Noki 
„ Chakki 
„ Tikki 
Aru 

Asoka 


65 

i 74 

66 

54 

15 (para. 6) 

. 70 

15 (para. 6) 
60 

85 (para. 65) 

35 (para. 65) 

75 

15 (para. 6) 

76 
82 
83 

ib. 

ib. 

ib. 

ib. 

63 

54 

78 

81 

79 
79 


! 75 
78 
80 

15 (para. 6) 


Babul 

Badam 

Babl 

99 

>9 

Bahera 

99 

Bahn 

Bakain 


Bakain 

Ban 

Banakhob 

Baxhi 

Bans 


48 

74 

51 

14 ( „ 4) 

15 (para. 6) 

81 

15 (para. 6) 
73 

67 

14 (para. 4) 

| 15 C „ «> 
33 ( „ 58) 
! 80 
77 
50 
77 

' 52, 60 



Bargad 

Barmi 

Baana 

19 

Baknahi 
Bat Bar 

Bcddna Arujdr 
Bed Leila 
Beb 


n 

Bhurj 

Biar 

Bilim 

Bob 

Bras 

Broa 


Peicandi 


62 

81 

59 

15 (para. 6) 
59 
63 

83 

79 

83 

14 (para. 3) 

15 ( „ 6) 

35 ( „ 65) 

88 ( „ 72) 

83 

ib. 

53 

71 

62 

62 

78 

78 


Carob 

Chaolicon 

Chakolra. 

Oil AM II A (OR UlIAMFA) 
ClIAMHtIN 

Chami'a (or Chamua) 

99 

Charbi 

ClIICHRA 

19 

Ciiil 

Chil 

Chinab 

Chir 

Chib 

Chid, 


67 
78 
58 

68 
65 
68 

15 (para. 6) 
62 
54 

15 (para. 6) 

71 

15 (para. 6) 

71 

72 
71 
74 
78 


Dakti 

Darawi 

Darchir 

Dhak 

Dhamman 

99 

Diar 

Dun Siris 


82 

55 

71 

54 

65 

15 (para. 6) 

56 
51 
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F. 



Tngu 

• • • 

63 

FahASH 

... 

80 


... 

22 (paras. 28 

It 

#•» 

and 81) 

44 (para. 67) 

G. 



611 .A 8 

!*• 

74 

Jaman 

.. 

r >2 

4ti>i<k4RBia& 

... 

80 

iitkn 

• • • 

no 

H. 



Unbuilt Anyth' 

f| # 

83 

Hai.ko 

• 9 • 

58 

Has 

M ■ 

81 

Hai.kar 

• M 

81 

»> 


15 (pnra. 6) 

1 . 



1mm 

... 

BO 

j. 



.Jaintar 

... 

if 80 

Jaint 

... 

»» 


) 40 (para. 74) 

Jaman 

nt 

61 

l« 

... 

14 (para. 4) 

1* 

... 

35 ( „ 6ft) 

Jmiiir 

... 

63 

Jam" 

• « 

75 

JllAND 

• 1 • 

73 


... 

14 (para. 3) 


n> 

3« ( „ 72) 

»» 

... 

39 ( „ 73) 

J unila 

i *• 

81 

K. 



Kachit 


71 1 

Kachnar 


53 

yi 

... 

15 (para. 6) 


... 

38 ( „ 68) 

Kail 

• • ■ 

71 

Kaiht • 

■ ii 

77 

I* 

... 

15 (para. C) 

Kajt 

... 

62 

» 

vsr.- " * 

... 

15 (para. 6) 
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Kakkar 

72 

Kamrakh 

• 6» 

Kana grass 

18 (para. 16) 

» 1 i 

88 ( „ 68) 

Honor # 

50 

Kara dn da 

54 

>» 

14 (para. 4) 

» ... 

85 ( „ 65) 

Karon 

69 

Kau 

70 

Kkla 

69 

KkhaIi 

69 

II ... 

15 (para. 6) 

Krndd | 

60 

Khatr 

49 

>• 

15 (para. 6) 

Kiiajur 

70 

Kijark 

57 

II ... 

15 (pnra. 6> 

KHAHrAT 

r. 4 

K harsh 

78 

Khirni 

68 

» ... 

15 (pnni. 6) 

Kikar 

48 

. 1 

1 1 

14 (para. 8) 

II 

15 ( „ 6) 

» Ml 

15 ( i, 7) 

II ••• 

33 ( „ 58) 

»l ••• 

39 ( „ 73) 

» ... 

40 ( „ 74) 

II ••• 

44 ( „ *7) 

Kl’MHAR 

! 04 

>1 ••• 

15 (para. (!) 

L. 


Lasuka 

58 

>9 ••• 

85 (para. 03) 


15 ( „ fi) 

Loqbat 

60 

)% 

15 (para. B) 

li •• 

23 ( „ »7) 

»l •• 

36 ( „ 65) 

u. 


Mandnr 

49 

Mimiel ... 

78 

Mandv 

82 

Mehndi 

40 (para. 74) 

Mohwa 

52 


15 (para. 6) 

Mono 

77 

Mulla 

83 
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N. 


Narangi 

N ASP ATI 

KfM 

It 

It 

Nimbu 


On 

w 


10 . 


P. 


Paha 

•V 

Paia 

Palkbaa 

Pangara 

Papaya 

n 

Pafbi 

Pewandi her 
Phagwara 

Phalsa 


Phulai 

tf 

It ‘ 
t» 

It 

PlAK 
PlLU 
Pindrai 
Pip ai< 

PUTAJAB 


E. 


Rax 

Rao 

Bin 

Brba 

Bwwaa 




VH:‘ 


P»ge«. 


in 

Ml 


•A A 

• • • 


AAA 

• ■A 

• •• 


• • A 

• •• 

‘ A A A 

AA A 

• •A 
• •• 

• AS 

• AA 
III 

• 

A AA 

• •• 

• AA 

• At 


,#•« 
• •A 


57 
' 76 

67 

14 (part. 4) 

15 C ,, «) 

88 ( „ 58) 

58 


61 

16 (para. 6) 


75 

15 (para. 6) 

8# ( „ 73) 

63 

[33 (para. 58 )] 
54 

85 (para. 66) 
81 
83 

63 

64 

15 (para. 6) 

35 ( „ 66) 

49 

14 (para. 8) 

18 ( ,, 6) 
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4J ( „ 74) 
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79 

48 

63 

88 (para. 58) 

76 

15 (para. 6) 


47 

47 

48 
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Safed Angur 
Safbdar 
Safed Sims 
Salhe 
Sanatha 

91 

Santra 

Baku 

Sbo 

Seo-ber 

Shabifa 

Smisham 

Shunnu 

SlMAL or SlMBAt 

« 

Sima l 
Simvl 
Sinnu 

SlKIB 

Sibis 

99 

99 

Sibis (Safed or Dun) 


tea 

AAA 


• AA 

• •• 


Sissu 

99 

SOHANJNA 


n 

SuKOHim 

Sum 

S*nnu 


T. 


Tarkan 

Tihou 

Titri 

Tos 

Irtkkan 

Tbiiiai. 

Tun 

99 

Tut 


■ a ■ 

AAl 
• AA 

A A A 

AAA 


AAA 
• •• 

‘ M* 
a • A 


w 


Walayati Angur 

Wslayati Kikar ’ 


Pasta. 


83 

73 

51 

15 (para. 6) 

84 ( „ 63) 

40 ( „ 74) 

39 ( „ 74) 

57 

69 

77 

83 

54 

59 

15 (para. 6) 

64 

53 

15 (para. 6) 
22 (para. 28) 
33 (para. 58) 
64 
50 

50 

15 (para. 6) 

38 ( „ 5«) 

51 

33 (para. 68) 
83 (para. 68) 
44 ( „ 87) 
68 

15 (para. 6 ) 

80 

72 

15 (para. 6) 
64 
64 


49 

60 

79 

47 

49 

64 

55 

15 (pars. 6) 

68 
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15 (para. 6) 








